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Tulsa, an entrancingly beautiful city, so clean that 
it seems as if it had been built only yesterday, is 
located in the northeastern section of Oklahoma. A 
city whose progress has been so rapid that many 
residents now living and active in business life can 
remember when Indian teepees were spattered color- 
fully over the grazing lands on which great sky- 
scrapers have been built towering almost into the 
fleecy clouds. 


Its strategic location as the hub of the mammoth 
oil and gas fields of the Southwest, has contributed 
much to Tulsa’s rapid progress. 


To keep pace with Tulsa's rapid industrial expan- 








OKLAHOMA 


sion and growth in population, the City Administra- 
tion has wisely planned an adequate and efficient 
water department, and placed at its head an experi- 
enced commissioner. Sparkling spring water, a supply 
enough for a city of more than three times its size, is 
obtained from Lake Spavinaw. The twin reservoirs, 
Mohawk and Sequoyah Lakes, hold sufficient supply 
of water to last Tulsa 90 days. The pure Spavinaw 
water is made doubly pure at the city pump station 
and filtration plant before it is distributed through 
the many miles of water mains. 


As in many other progressive municipalities 
Pittsburgh Water Meters are in use in Tulsa. 


= PITTSBURGH EQUITABLE METER CO. 
MERCO NORDSTROM VALVE CO. 


NEW YORK LOS ANGELES TULSA 


COLUMBIA KANSAS CITY CHICAGO 


PHILADELPHIA 





HOUSTON MEMPHIS BUFFALO 


ATLANTA OAKLAND 


PITTSBURGH WATER METERS 





bi eae saga Rca s, i 
ke 5 
ae Ww Lae 

















4 





ce 
"9 fe 


= a) tie r 





a0 


URTHER back toward nature than any other ferrous material used i 
underground mains, and among the oldest of such materials, cast iron Pipe 


as made today is the modern product of highly specialized, constantly, 
progressing techniques. For PP ae a 
example, up to a few years a 
ago it was considered com- 
mercially impracticable to 
cast gray iron in a metal mold 
without chill. Yet that “impos- 
sibility” is daily achieved by 
our centrifugal casting units 


at Burlington, Birmingham 


and Bessemer in the manufac- 
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ture of Super-de Lavaud Pipe. 





U.S. & 


cast iron 


Cast iron and alloy castiron pipe centrif- 
ugally or pit cast —for water works, gas, 
sewerage and drainage service as well 
as .ndustrial uses involving corrosives. 


U. S. PIPE & FOUNDRY CO. U. S. Pit Cast Pipe U.S. Threaded Cast Iron Pipe U.S. Mechanical Joint Pipe 


BURLINGTON, NEW JERSEY 0..&. ae = Pa Aan ‘i bes . lexible “ Pe P eter are “30% Culverts 
Foundries and Sales Oifices throughout the U. S. of ° ad ee ee 


SUPER-DE LAVAUD CENTRIFUGAL CAST IRON PIPE 
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Perchloron 
| idedyenlele 


Even if the unexpected happens, the water supply can be safeguarded 
when you have Perchloron on hand. Such was the case during the 
floods last Spring when normal facilities in many instances were 
rendered temporarily useless. 


And in routine service also, Perchloron proves its great value. Use 
it as a convenient, concentrated source of chlorine to sterilize new 
mains—to sterilize clear wells and filters. For swimming pools, 
Perchloron offers many definite advantages. 





Perchloron has an available chlorine content 


of more than 70%. Comes in stable, concen- 7 q 
trated form, stays full strength. Dissolves V) ° 5 


immediately in water. It is perfectly uniform 


qe > , 
—simplifies technical supervision. Packed 12 | 
handy-sized cans to the case—no return con- -_ 
tainers to bother with. 
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It is both wise and economical to keep on 
hand an ample supply of Perchloron. Write 
for descriptive literature today. 





LIQUID CHLORINE OF HIGH PURITY 
86 years’ experience stand behind the uni- 
form, high quality of Chlorine produced by 
Pennsylvania Salt Manufacturing Company 


PENNSYLVANIA 


a SALT MANUFACTURING COMPANY 


1850 EXECUTIVE OFFICES, WIDENER BLDG., PHILADELPHIA, PA. 
BRANCH SALES OFFICES: NEW YORK - CHICAGO - ST. LOUIS - PITTSBURGH - TACOMA - WYANDOTTE 
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NOW IN PRODUCTION 
*LATEST TECHNIQUE 


And - of course « the 
same top standards of 
purity, uniformity and 
SERVICE that have 
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COLUMBIA* — 


distinguished 

COLUMBIA | 
Delivery in single and multiple products for | 
unit tank cars . . Also in 100 lb. nearly halfa | 
and 150 lb. cylinders. century. 










x * 
* sopa asu * 

* CAUSTICSODA x 
MODIFIED SODAS 

* CALCIUM CHLORIDE * 
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THE COLUMBIA ALKALI 
CORPORATION 


EXECUTIVE SALES OFFICES e 30 ROCKEFELLER PLAZA+ NEW YORK 


Branch Sales Offices e BARBERTON, OHIO #431-451 ST. CLAIR ST., CHICAG 
CAREW TOWER, CINCINNATI e GRANT BLDG, PITTSBURGH e Plant at Barberton, O} 
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service record for over 60 years, has 
gained a well-earned recognition not only on 
new pipe but in the reconditioning of mains that 
have been in service and have had their capaci- 
ties materially reduced through tuberculation and 
incrustation. 


| Sapees which has had a successful pipe 


Serious tuberculation and incrustation in pipe 
lines resulting in great losses of carrying capac- 
ity, can now be overcome by a NEW niethod 
which increases the original carrying capacity 
indefinitely at a moderate cost. 


Forty years ago, when T. A. Gillespie Co., orig- 
inally installed the 48-in. Pequannock steel water 
supply line of the city of Newark, N. J., its co- 
efficient was 110 (Hazen and Williams). Today, 
on the five-mile section reconditioned and tested 
the coefficient is 124. Cleaning plus CEMENT 
LINING applied by CENTRIFUGAL MACHINE is 
the answer. 


If you are interested in restoring and sustaining 
the original carrying capacity of old steel or iron 
pipe, or contemplating new pipe installations, 
please communicate with us. 


The Cement Lining Machine throws the cement against 
the pipe wall by centrifugal force: the trowels effect a 
smooth, glazed surface resulting in a permanent maximum 


carrying capacity. 
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SAVES ON INSTALLATION .., 


Preps 


TRANSITE PIPE is light . . . handles economically. 
And the Simplex Couplings not only provide rapid 
assembly, but also eliminate caulking . . . meaning 
that unskilled labor can be used and trenches held 
to minimum width. Result, a definite, sizable sav- 
ing on installation. 


(RIGHT) 16” Transite handled without mechanical 
equipment. Simplex Couplings eliminate the neces- 
sity for large bell holes. Note the unusually nar- 
row, highly economical trenching. 


Ni eeits EAL ECONOMY in water 


transportation begins after 


TR ANSITE your pipe is purchased. 
Any one pipe that can cut installa- 
PR ESSU ie E tion charges; virtually eliminate main- 
tenance and very sizably reduce pump- 
Pl PE ing costs throughout its long years of 
service —is a pipe that guarantees true 

UM economy as a water carrier. 
An ASBESTOS Product A high standard, yes—but not too 
high for Transite Pipe, as the facts 

quickly prove. 


INSTALLATION: Relatively light, there 
is a decided saving each time Transite 
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is handled. (On all but the very larg- 
est sizes no mechanical equipment is 
needed.) And there is the added econ- 
omy of Simplex Couplings which re 
quire no caulking and are rapidly 
assembled by unskilled labor. 
MAINTENANCE: Permanent by the vety 
nature of its asbestos-cement com- 
position, Transite Pipe is immune to 
electrolysis and tuberculation, excep- 
tionally resistant to all corrosive soil 
conditions. Hence it provides a majot 
safeguard against costly shutdowns 
and renewals. 

PUMPING costs: Transite’s immunity 
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SAVES ON MAINTENANCE... 


TRANSITE PIPE, because of its asbestos-cement composition, is perma- 


nent, immune to electrolysis. Cannot tuberculate. Is unaffected by acid 
J 


or alkaline soil conditions. Hence, it offers freedom from cleaning ex- 
pense, costly shutdowns and renewals. 

(BELOW) Permanently ending the ravages of soil corrosion by installing 
Transite Pipe. An asbestos-cement product, Johns-Manville Transite 
Pressure Pipe is remarkably resistant to such destructive agencies. 
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COSTS! 


to tuberculation gives absolute assur- 
ance that its high initial delivery ca- 
pacity will be indefinitely maintained. 
Its conservatively estimated flow co- 
efficient of C-140 stays pegged at that 
figure. And therefore, pumping costs 
stay permanently low. ‘ 
In short, Transite Pipe effects the a 
3-way cut in water-carrying costs that 
promises you a permanently econom- 
ical pipe line. Send for our illustrated 
brochure, covering in detail all the 
advantages Transite offers to water Name 


SAVES ON 





PUMPING 


COSTS 


TRANSITE PIPE cannot tuberculate. Conservatively esti- 
mated, its flow coefficient is C-140—and this high initial de- 
livery capacity is maintained indefinitely. Consider the sav- 
ings possible in operating expense, the tremendous propor- 
tions they assume when you realize that it costs nearly twice 
as much to pump against a coefficient of 100 as against 
Transite’s constant C-140. 


es. Ste Se 





transportation. Johns-Manville, 22 E. 


40th Street, New York City. Address 
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(ABOVE) “Flow coefficient 145,” says the 
pitometer in this test of 1500 ft. of Transite 
Pipe from a city main into an industrial 
plant. (LEFT) One of the huge machines on 
which Transite Pressure Pipe is formed . . . 
and which is responsible for an interior 
smoothness that offers minimum frictional 
resistance to water flow. 


JOHNS-MANVILLE, 22 East 40th Street, New York City 
Send me the Transite Pipe Brochure. 





Organization Saat coes TONS 
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BIDDEFORD-SACO 


6-10” Venturi Controllers and 
Indicating Gauges 


, / 








LEOMINSTER 


4-6” Venturi Controllers 
4-Indicating-Recording Gauges 


NORTHBORO Shall yst 
2-4” Venturi Controlling 
Loss of Head Indicating, Rate of ee 













RANDOLPH > 


4-6” Venturi Effluent Nozzles 
with Loss of Head and Rate of 
Flow Indicating Gauges 
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Flow Recording Gauges 





NEW YOR K 








WILLIMANTIC ae 
3-6” Venturi Controllers 2-10” Venturi Direct-Acting Effluent 


Loss of Head Indicating, Rate of ys Controllers 
Flow Recording Gauges 
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6-8” Venturi Controllers 
2-20” Venturi Meters 
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NORWALK ad 


4-12” Venturi Controllers with Loss VY 
of Head and Rate of Flow Gauges 4 


p 


BUILDERS | RON FOUNDRY 
CODDING STREET, PROVIDENCE, R. 


FOR WATER WORKS AND FILTRATION PLANTS 
Venturi Meters for Main Pipe Lines; Venturi Rate of Flow Controllers; Builders Rate of Flow and Loss of Head Gauges; Venturi Manual Master 
and Clear Well Master Controllers; Chronoflo Long Distance’ Meters; Registers and Recorders for Open Flumes; and Chemical Feeders. 
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PEACEFUL 
i ree 


Falling leaves in water supplies 
cause high colors and during their 
decomposition create a very distinct 


taste and odor hazard. 


NUCHAR, when fed with alum, has 
been found very effective in reducing economi- 
cally these high colors and simultaneously the 


taste and odor resulting therefrom. 


Decomposing vegetation during the Fall season 
may be similarly characterized and their removal 


as indicated above. 
Fall rains will flush out 


swampy areas where the 


stagnant water has had an 


opportunity during the Summer period to leach 
out color, etc., from the vegetation. This swampy 
water makes the raw water supply more difficult 
to treat and possibly necessitates a larger dosage 


of alum. 


We suggest the use of NUCHAR in the mixing 
chamber to obtain better coagulation and to ob- 


tain taste-free water at a minimum cost. 








JOIN US AT THE NEW ENGLAND WATER WORKS ASSOCIATION MEETING, 
HOTEL PENNSYLVANIA, NEW YORK CITY, SEPTEMBER 22ND - 25TH. 










a y 
E. A. Sigworth 
Technical Sales Staff 


230 PARK AVENUE, 
NEW YORK 









INDUSTRIAL CHEMICAL SALES CO., INC. 


205 WEST WACKER DRIVE, 
CHICAGO, ILL. 


418 SCHOFIELD BLDG., 
CLEVELAND, OHIO 
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From an engineering standpoint—and in appear- 
ance—the new Tarboro Filtration Plant is the 
last word. 





Chlorinator installation feeding Mathieson Liquid 
Chlorine at the Tarboro Plant. 


J. C. Martin of Tarboro, N.C., is Enthusiastic 
about His Experience with Mathieson Products 


Another view of the 1,500,000 gallon Tarboro 


FINER ideal of service than that of the modern water works man 
A is hard to imagine. Few people indeed are charged with greater Se Filtration Plant, completed this year. 
responsibility—few face more exacting demands for unfailing service. No 
wonder, then, that we see significance in what J. C. Martin, Superintend- 
ent of Public Works at Tarboro, N. C., has to say about Mathieson 
Products and Mathieson Service: 


“We have used Mathieson Chlorine at our filtration plant since about 
1923. Your service has always been prompt and the cylinders clean. We 
also use this product at our sewage disposal plant. 

“We have used HTH and chlorine at our municipal swimming pool 
ever since its opening in the late summer of 1933. We treat the water 
in this 275,000-gal. pool with your chlorine and use H T H in foot baths 
and on locker room floors. We consider H TH particularly effective 
in pool hygiene work as we have not had a particle of trouble with 
Athlete’s Foot or any other skin disease.” 


The MATHIESON ALKALI WORKS (lInc.) ONG te Nea 
60 East 42nd Street New York, N. Y. ie Ye ee 


Soda Ash... Liquid Chlorine. . Bicarbonate of Soda... HTH and The attractive Tarboro Municipal Pool where 
HTH-15 ... Caustic Soda... Bleaching Powder... Ammonia, Anhy- Mathieson Chlorine safeguards the water and 
drous and Aqua... PH-Plus (Fused Alkali)... Solid Carbon Dioxide 4 HTH guards against Athlete’s Foot. 
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Recommended for: 


IRON SALTS 

ALUM SOLUTIONS 
CHLORINE SOLUTIONS 
CARBON SOLUTIONS 
SLUDGE 

AIR—WATER, ETC. 


SADNeaNe PATENT 


VALVES 


The Hills-McCanna Saunders’. Patent Valve 


sewage treating plants because: 


Materials handled never contact the operating 
mechanism—eliminating clogging—sticking or 
freezing. 


No accurately fitted metal to metal surfaces 
needed for a tight closure. 


Deposits, wire drawings, corrosion, etc., on weir 
(the seat of the valve) do not form leaks. 


The diaphragm used as the opening and closing 
medium compresses between a follower and a 
body weir, always providing a positive shut-off. 
It is moulded of tough, resilient compositions 
that resist wear—corrosion and erosion. 


The standard cast iron bodies and bonnet are 
two distinct units, requiring use of alloy castings 
for the body only. This feature reduces the cost 
of Valves made to resist corrosion. 


Use the coupon to send for interesting Valve Bulletin which gives complete data 


fiLLs-McCannaCo. 


2357 NELSON ST. 
OM Ow WiC MOMMEE® = =£€= Name ................0.000 eee ees | | 


Yanutacturers of CHEMICAL PROPORTIONING PUMPS e LUBRICATORS 
NTRIFUGAL PUMPS @ TANK CAR OUTLET VALVES @ NON-FERROUS ALLOY S Qe CUTS CR a narra 






PROTECTED 
OPERATING PARTS 





















THE WEIR AND DIAPHRAGM % 
FORM A PERFECT | 
LEAK-PROOF CLOSURE 





is used extensively in water works and 


@ Bodies can be lined with glass, rubber or lead 
to resist chemicals, etc. 








Upkeep cost is low—no stems to pack—no seats 
to grind—no discs to resurface. 


Valve stays put once installed—no 
need of removing it from line for 


any repairs. 


These are a few of the reasons Hills-Mc- 
Canna Saunders’ Patent Valves remain in 
service, long after other valves have 
failed. And, they are like new again by 
just replacing a diaphragm. 99% of our 
users report little or no maintenance over 
long periods and enthusiastically say, 
“Best valves we ever used.” 


“Cro, 


? 
@ HILLS McCANNA CO., 
ot 2357 Nelson St., Chicago 


Please seni copy of your new | 
Valve Bulletin. 
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| SCREENING 





Sats 

2-0" MINIMUM | 
10-0’ MAXIMUM 
WIDE CHANNEL 





; 
MERE ees 6 


SECTION AA 


SO) is 

THIS DIMENSION WILL 
CHANGE IF VERTICAL 
DIMENSIONS CHANGE 
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Inclined type Link-Belt Straightline Bar Screen. Also made in vertical type. 


The STRAIGHTLINE Mechanically-Cleaned Bar Screen 


pynnBelt 


Send for this new booklet. 
It contains capacity tables 
and dimensions. Ask for 
No. 1587. Address Link- 
Belt Company, Philadel- 
phia, Chicago, Los Ange- 
les, or Toronto. 


SCREENS 4 AERATORS 


September, 1936 


Water Works and Sewerage 


The modern method of removing large suspended solids and debris from incoming 
sewage at both large and small plants. 


All of our experience with sewage screening work, since the installation of the first 
Link-Belt mechanical screen in 1915, is built into the design of this unit. Its rugged, 
simple construction and special provisions for the avoidance of jamming assure de- 
pendable, uninterrupted operation under the most extreme conditions of service. 


The mechanism for raising and lowering the rake that cleans the screen is similar to 
that used for raising and lowering the bucket on the skip hoist, the most reliable 
machine known for elevating materials. It is impossible for the rake to become 
jammed at the bottom, when encountering pieces of wood or other larger objects. 


4 COLLECTORS 4 GRIT CHAMBERS 4 DIFFUSERS 
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AND ANOTHER TOROIDAL BOTTOM TANK 


This one—at Elyria, Ohio. It is a 1,000,000 gallon tank, 
84'3"' in diameter, 25'0" range of head, on a tower that 
elevates its entire capacity 125'0". 


An elevated tank is the balance wheel of a waterworks sys- 
tem. It provides a fixed operating head for the pumps. It 
guarantees water, at gravity pressure, for fire protection. 
It supplies water at full pressure for consumers, even during 
peak periods. It stands by with water to tide over periods 
of breakdown or power failure. It is an indispensable part 
of a waterworks system. 


PITTSBURGH-DES MOINES STEEL CO. 


GUI ne na nce se 3418 Neville Island Chicago......... 1222 First Nat'l Bank Bldg. 
is: SARIS | 6 bso es 919 Tuttle Street RRS es crit ae 1223 Praetorian Bldg. 
New York........ Room 918—270 Broadway San. Prenciees.. ... 005665. 0's 625 Riaity Bldg. 
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Oak Park’s New Sewera ge System . 


includes 13.6 miles of Concrete Sewers 

















Oak Park’s PWA Project No. 1662 includes 46,3 10 ft. 
of reinforced concrete pipe 24 to 60 in. in diameter 
and 25,560 ft. of reinforced concrete construction— 
approximately 13.6 miles, 8% miles of which is in 
tunnel. James A. Howe, President of Village Board; 
William Thomas, Village Engineer; Carey De Buttes, 
Commissioner of Public Works. Contractors: Michael 
Pontarelli, S. A. Healy and John Marsch, 
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IMPORTANT PROJECT FINANCED 
WITH SEWER RENTAL BONDS 


Among recent municipal bond offerings is the 
$1,225,000 sewerage revenue issue of the 
village of Oak Park, Illinois, carrying 4% 
coupons. A $765,000 PWA grant increases 
the total improvement fund to $1,990,000. 
Annual interest and principal requirements, 
operating and depreciation charges will be 
met by a fixed quarterly levy against water 
users that is estimated to produce $103,707 
annually. 

Wisely, Oak Park is protecting its invest- 
ment by using concrete extensively for its new 
sewers. 

Concrete has proved its merit for all sizes 
and types of sewers in dozens of million-dollar 
programs, and in thousands of smaller proj- 
ects. It is strong and durable—reduces infil- 
tration and leakage—cuts maintenance to the 
minimum—is moderate in cost. 

Experienced sanitary engineers in charge, 
plus use of concrete, assure the success of any 
sewer project. 

For facts on the use of concrete in sewers, 
write for your free copies of “Monolithic 


Concrete Sewers’ and “Concrete Pipe Sewers.” 


PORTLAND CEMENT ASSOCIATION 
DEPT. A9-29, 33 WEST GRAND AVE. 
CHICAGO, ILLINOIS 








“A ROYER DISINTEGRATOR 


is an important adjunct to any sewerage plant” 


So States 





LAWRENCE L. LUTHER, 


Mgr., Dept. of Sanitation, 
Freeport, L. I., N. Y. 





moment esiemaea 


A Royer Pays for 
- > oo 


USED BY THE FOLLOWING 











Birmingham, Ala. Freeport, L. L., N. Y. 

Reading, Pa. Garden City, L. L., N. Y. 

Durham, N. C. San Francisco, Cal. 
and others 





MODEL “”C” PORTABLE 












Machine in operation at Freeport plant « ° 
handling sludge cake from vacuum filters. W rite f or details 


ROYER FOUNDRY & MACHINE CO. 


. C. G. WIGLEY, Sole, Rep., 3108 . g 
158 Pringle St. Atlantic Ave., Atlantic City, N. J. Kingston, Pa 
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AN ANSWER TO THE QUESTION: 
“WHAT IS THE MEANING OF pH?” 





pH. And Its Practical Application 


Frank L. LaMotte 
William R. Kenny 
Allen B. Reed 
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Table of Contents 


Section A. MECHANISM OF HypROGEN ION 
DETERMINATIONS 


I—Introduction and Preliminary 
Discussion 
II—Hydrogen and Hydroxyl Ions 
I1I—Buffer Action 
I1V—Determination of pH 
V—Sources of Error 


Section B. PracticaL APPLICATION OF 
Hyproc—EN IoN DETERMINATIONS IN 
INDUSTRY AND SCIENCE 


VI—Municipal” and Industrial Water 
Supply 
Vil—Water Corrosion Problems 
VIII—Disposal of Sewage and Industrial 
Waste 
I1X—Sugar Industry 
X—Gelatin and Glue 
XI—Leather Manufacture 
XII—Textile Industry 
XIII—Pulp and Paper Industry 
XIV—Food Industries 
XV—Cleaning Processes 
XVI—Electrodeposition of Metals 
XVII—General Industrial Chemistry 
XVIII—Bacteriology, Pathology, and 
Titration Procedures 
XIX—Soils 


$3.50 


Cloth bound, 6x9, 255 Pages, Original Control 
Charts, Illustrated, Indexed. 


The charts alone are well worth 
the price of this book. 


ODAY the term “pH” is part of the routine 

vocabulary of almost every technical man, and 
the usefulness of the subject has benefited so many ~ 
processes that it is now an accepted operating fac- 
tor. So rapid has been its adoption throughout the 
technical world, that a great many routine workers 
now using some means of pH control do not have a 
clear understanding of the term “pH” itself, nor of 
the simple underlying principles involved in its 
measurement. 


It is the purpose of this book to supply the need 
for such fundamental information in simple lan- 
guage, avoiding technical terms as much as possible. 


Scientific men whose early training has not in- 
cluded this phase of chemistry and operating men 
will find “pH And Its Practical Application” to be 
a practical book for any reader who is not particu- 
larly interested in the theoretical aspects of hydro- 
gen in concentration. 


The broad scope of the book is indicated by the 
Table of Contents. 


GILLETTE BOOK COMPANY 


400 W. Madison Street 
CHICAGO, ILLINOIS 


-—---- USE THIS COUPON ------------------------------- 


CE 4 Brie, 640 btded oeneeedeudene 


NE a EE ek Poe a Se 
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GILLETTE BOOK COMPANY, 
400 W. Madison St., Chicago, III. 
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I should like to have “pH And Its Prac 
tical Application” on 10 days’ free trial 
At the end of that time I will remit 
$3.50 or return the book, postpaid. 


ee 
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SIMPLEX 


Rate Controllers, Gauges, Venturi ype Meters 
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HOAD DECKER, SHOECRAFT & DRURY, CONS. ENG. THREE RIVERS FILTRATION PLANT, FT. WAYNE, IND. 


The increasing demand of designing and operating engineers for filtration plant 


equipment that is fool-proof in design and that will accurately and sensitively perform 


its necessary functions results in the selection of SIMPLEX EQUIPMENT. 


Backed by thirty years’ experience, SIMPLEX equipment has kept step with the growth 


and improvement in the art of water treatment. 


For this reason, such up-to-date plants as Memphis, Tenn.; Mahoning Valley Sanitary 
District; and Fort Wayne, Ind.; chose SIMPLEX throughout. On order for the new 
filter plants at Covington, Ky., Denver, Colo., and Milwaukee, Wis., SIMPLEX will con- 


tinue to justify its selection and use. 


Let SIMPLEX engineers aid you with your problems. 





TT a Oe Gi | 


6743 UPLAND STREET e PHILADELPHIA, PA. 


Rate Controllers, Filter Gauges, Venturi Type Meters, Proportioning Equipment and Hydraulic Equipment of Special Design for water 
and sewage treatment works 
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TAPERED AERATION 


Corrected Insufficient Oxygenation with 52.2% Less Power* 
at Monroe, Wis., Activated Sludge Plant 


CHICAGO MECHANICAL AERATORS 


Designed for Flexible Oxygenation Control—Made Tapered Aeration Possible at Monroe} 





SUS 





Fig. 1 Activated Sludge Plant at Monroe, showing ‘“‘Chicago’’ Mechanical Aerators in foreground. 


Total Oxygen Demand Satisfied in Each Aeration 
: Tank at Monroe 



























































Tank No. P.P.M. per Hr. ) Tank No. P.P.M. per Hr. 
| La) La) 
ae 50 to 60 | "CHICAGO _ ee 
2 30 to 40 | MECHANICAL 5...........15 
3...........20 to 30 | AERATORS SRD 15 
e 
> 1 
© 
- | 50 
a 
' 
uw 3.0 
x 2.0) 
oO 
a O 
TANKS 2 3 4 5 6 ~~ 2 3 4 5 6 
*Fig. 2—45 connected horse power would have been re- *Fig. 3—Only 21.5 connected horse power are used for 
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SCULPTURED IN METAL BY L. L. BALCOM 


to colonist... 





ROM stowaway 
captain... general... governor... 
and world famous discoverer. So 
rose the fortunes of that most adventur- 
ous and daring of conquistadors — Vasco 
Nunez de Balboa. But Fortune favors the 
daring — today as well as in the days of 
the conquistadors. Never has this been 
better shown than in the birth and growth 
of EBG, who first produced Liquid 
Chlorine in America. Just as the pioneer, 
Balboa, was first to see the vast Pacific 
so EBG engineers were first to see the 
tremendous possibilities of Liquid Chlo- 
— rine in bleaching and in the purification 


of water and the treatment of sewage. 
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To each, America now gives the credit 
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due courageous, pioneering effort. 
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= : ELECTRO BLEACHING GAS COMPANY 
MAIN OFFICE: 60 EAST 42nd STREET, NEW YORK, N. Y. 
PLANT: NIAGARA FALLS, N. Y. 
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ACCIDENTS Repeiced QUICKLY 
with MATHEWS HYDRANTS 


You can completely replace every working 
part of a Mathews Hydrant in 15 minutes, 
Just unscrew and lift out the barrel, and 
replace it with a spare. The protection case 
makes it unnecessary to break pavement 
or dig, even if the hydrant is broken in 
half. The city which has Mathews Hydrants 


and a few spare barrels need never be 





without fire protection. 





MANUFACTURERS OF R. D. WOOD HEAVY-DUTY GATE VALVES FOR WATER WORKS 


134 D W 400 CHESTNUT STREET 
* . @ PHILADELPHIA EST. 1803 





Makers of SAND-SPUN PIPE, the lighter, stronger pipe, centrifugally cast in sand molds 
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ALOXITE BRAND 


FILTER TUBES 





... THE ANSWER TO MANY 





FoR more than a year in an Ontario paper mill, Aloxite 
Brand Filter Tubes in a test installation have been 
filtering millions of gallons of mill water.. And this 
installation is in a housing of but 3 feet in diameter by 
3 feet high! 

Now there are five slightly larger units in this plant — 
each filtering one million gallons a day—all installed in 
a space of 180 square feet. To do the job with a gravity 
type sand filter it would take an installation occupying 
a space at least 10 times as great. 


Vore detailed information 


INDUSTRIAL WATER FILTRATION PROBLEMS 


With the Aloxite Brand Tubes you get clean water— 
decidedly clean—decidedly satisfactory for general 
paper mill operating use. Note the illustrations of 
typical filter paper test. Aloxite Brand Tubes are 
high in strength—permitting a high backwash pres- 
sure necessary to maintain clean tubes and a constant 
filtering rate. The tubes are uniform in structure and 
permeability — accurate in dimensions — definitely re- 
sistant to corrosion. They provide for simplicity of 
installation with an extremely low maintenance cost. 


gladly given on request 





ABOVE... On sample of raw water before filtering 
through Aloxite Brand Tubes. 


ABOVE . . . On sample after filtration. Note the com- 
plete absence of dirt or other foreign matter. 


ABOVE .. . On sample of waste water from backwash 
after twenty-four hours’ operation, 


THE CARBORUNDUM COMPANY « NIAGARA FALLS, N.Y. 


(Carborundum and Aloxite are registered trade-marks of The Carborundum Company ) 
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Cosete! the debris and suspended 
matter must be removed.... 


® The Chain Belt Company has long been a leader in 
the supplying of equipment for purifying of America’s 
Water Supply. 

First came the problem of removing floating debris, 
to be rapidly followed by the need for sewage disposal, 
and next, trade wastes and other suspended matter. 

Today, Rex Sanitation Equipment is in extensive use, 
eliminating debris and pollution at the source in sewage 
disposal and trade waste plants, screening intake water, 
and removing suspended solids in water works and 
filtration plants. 

The Chain Belt Company will be glad to furnish 
any desired information on Rex Sanitation Equipment 
... and its application. 


These books give basic operating and 
mechanical data on Rex Sanitation 
Equipment. Intended primarily to 
cover the subject of sewage disposal 
and water treatment, they will also be 
useful in connection with other phases 
of trade wastes treatment. Check any 
or all of them that interest you. 


Rex Conveyor Sludge Collectors 
Rex Tow-Bro Sludge Remover 

Rex Sludge Pumps 

Rex MechanicallyCleared BarScreens 
Rex Intake Screens 

Rex Spray Nozzles 

Rex Grit Removers and Washers 
RexTriturators (ScreeningsShredders) 


CHAIN BELT COMPANY’ 


of MILWAUKEE 
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ARTICLES AND 
AUTHORS Scheduled 


for Future Issues 


pservations from Corrosion 
— > Charles P. Hoover, —_— 
of Purification, Columbus, Ohio, reveals 
i resting and unexpected findings con- 
ree water quality and resultant cor- 
per of household services and plumb- 
re In the experimental studies, dealing 
with waters treated by several different 
methods, the quality of waters assumedly 
of non-pitting nature have caused an un- 
expected degree of attack on hot water 
poilers and services. Other waters ex- 
pected from past conceptions to be mare 
aggressive have been the least so. The 
results indicate that there is much more 
i about chemical balance for 


“Some 


learnec 
Bo control. Water purification 
: find that the Columbus ob- 


xen will \ 
servations throw a monkey-wrench into 


any accepted conceptions of corrosion 
es be water conditioning. Watch 
for this theory-upsetting article. 

“Kinks in Operation and Mainte- 
nance”—which are being employed suc- 
cessfully in the Washington Suburban 
Sanitary District are to be incorporated 
into an article by Carl A. Hechmer, 
Engineer of Treatment and Distribution. 
Those who know the author, or have 
read his contributions will look forward 
with considerable interest to his forth- 
coming article. 

“Operating Results at Durham’s Acti- 
vated Sludge Plant’”’—by W. M. Franklin, 
Supt. of Plants at Charlotte, N. C. (un- 
til recently Chemist in Charge of Plants 
at Durham, N. C.) will disclose operat- 
ing experiences and results during the 
first year of operation of this modern 
and complete plant, described by W. M. 
Piatt in “Water Works and Sewerage” 
for October, 1935. The Durham plant 
with many novel features has become 
widely known for its efficient power pro- 
duction from digester gas; its chief 
problem, dealing with wastes from textile 
mills; its most practical demonstration, 
the handling of shredded garbage added 
to the sewers and flexibility of operating 
arrangements. What has been accom- 
plished and what has been learned at 
Durham will be equally interesting and 
helpful to designers as well as operators. 


“A Novel Method of Scouring and 
Flushing Small Mains” will be described 
by Richard F. Brown, Plant Manager, 
California Water Service Co. Practical, 
effective, economical; the procedure in- 
volves the simplicity of ‘‘shooting’’ the 
mains with high velocity scouring in- 
jections of compressed air followed by 
flushing. 

“Experience With Methods of Treating 
Wastes from the Milk Products Indus- 
try’—by L. F. Warrick, State Sanitary 
Engineer of Wisconsin, long promised 
our readers, is assured for the next or 
the following issue. Those who are 
familiar with the marked strides made 
in industrial waste treatment in Wis- 
consin, and the many plants in operation, 
will appreciate the value of an up-to-the- 
minute disclosure of best practices and 
results from those treatment plants un- 
der the author’s jurisdiction. 


“The New Cermak Pumping Station”— 
as described by Loran D. Gayton, City 
Engineer of Chicago, which was sched- 
uled for this issue as announced in the 
August issue, has had to be held for 
the October issue. The companion ar- 
ticle by A. E. Gorman and H. H. 
Gerstein describing improved chlorinat- 
ing arrangement will follow. 
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CID trade waste is the 
great destroyer of sewers, Par- 
ticularly in communities which 


have experienced an influx of 
the type of industries which 
create acid waste material. Cast 
iron pipe combats acid trade 


waste successfully. The mate- 





rial itself is impermeable; the 
joints of a correctly constructed 
cast iron sewer are absolutely 
and permanently tight. Tree 
roots haven’t a chance. 
Crushing strength is 
greater than that of any 
other usable material. 
Write for further information 
to The Cast Iron Pipe Research 
Association, Thos. F. Wolfe, Re- 
search Association Engineer, 


1013 Peoples Gas Building, 


Chicago, Il]. (XT 


Part of 70,000 feet of 12" cast iron pipe 
installed by City of Cleveland to carry 
sludge from Easterly Sewage Treatment 
Plant to Southerly Sewage Disposal Plant 





CAST IRON PIPE 
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By H. ©. HALVORSON, Ph.D.* 


University of Minnesota, Minneapolis, Minn. 


UR investigations of the 
O trickling filter during the 

past few years have led us 
to the conclusion that trickling 
filters can be dosed at much 
higher rates than are commonly 
used. Before presenting our 
own evidence and data, allow me 
to review briefly current prac- 
tices in connection with the de- 
sign of these filters. 

Current practice dictates that 
these filters should be from 6 to 
8 ft. deep. The filtering medium 
should be rock graded from a 
minimum of 34 to a maximum of 3 inches. Under- 
neath the rock, underdrains are provided to carry away 
the water and allow for aeration. The typical American 
filter is dosed by means of fixed nozzles on top of the 
bed, sufficiently far apart so that the sprays from ad- 
joining nozzles about touch. This is considered good 
practice even though it is difficult to fit round sprays 
into rectangular beds. In recent years, some of the ob- 
jections to fixed nozzles have been overcome to a cer- 
tain extent by the use of rotary distributors which, 
because they provide better distribution, also bring about 
some saving in filter area. In either case, dosage is in- 
termittent. According to current teaching, intermittent 
operation is essential for successful operation. There 
is considerable variation in the length and number of 
rest periods, but usually the filter is allowed to rest at 
least half the time. In many plants, however, the rest 
period is very long, and occupies considerably more 
time than the dosing period. For example, in a recent 
construction, the filter is dosed for 5 minutes and rests 
for 60 minutes. 

Standard practice also dictates that the bed should be 
dosed at rates from % to 4 million gallons per acre of 
surface per day. It has been universal experience that all 
dosages above this that have been tried have resulted in 
plugging or ponding of the bed. This shuts off the air 
supply and results in very inefficient operation. In stand- 
ard designs, the filter is preceded by a dosing tank op- 
erating by means of a siphor. The bed rests while the 
tank is being filled, and is dosed as thé tank empties. 
With fixed nozzles, distribution is effected by making use 
of the variation in head in the dosing tank. When the head 
is high at the beginning of the dosing cycle, the spray is 


Dr. Halvorson 


*Department of Bacteriology ‘and Immunology. 
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thrown the farthest; as the head is lowered the spray 
pulls in, dosing the rock near the nozzle. Although it 
is impossible to get uniform distribution by this prin- 
ciple, it is not generally believed that this is a deficiency 
of any great importance. It is assumed that as the 
liquid passes down through the bed, it spreads out in 
the form of a cone, and, even though the distribution is 
not perfect on the top, it becomes more even as the 
liquid flows through the bed. Most beds are so con- 
structed that the air which is needed can pass through. 
Although some provision is made for this aeration in 
the design, it is not considered of sufficient importance 
to require special consideration. It is generally as- 
sumed that aeration is automatically taken care of by 
the intermittent dosage. For, in dosing the liquid re- 
places the air; in the rest period the air replaces the 
liquid. 


° ° 
Some Comments in Review 

These standard practices governing the trickling fil- 
ter intrigue the research man very much because they 
do not appear to be founded on fundamental principles. 
Tf they are, the fundamentals are obscured by the lack 
of adequate and pertinent data. The rest period can- 
not be justified from modern teaching in biology. Bac- 
teria are not like men in that they need feeding rest 
between meals. In fact, experience in bacteriology 
shows that microorganisms grow faster and thrive bet- 
ter when fed continuously. Certainly, periodic rests 
should not improve their growth in the filter bed. Com- 
mon sense of hydraulics would teach us that better re- 
sults are to be obtained by distributing the liquid over 
the bed all the time in the form of a light flow than by 
suddenly dumping large volumes of waste and follow- 
ing this with a long rest period, Perhaps the intermit- 
tent dosage is necessary for proper aeration. If this is 
the case, the underlying principles are obscure and do 
not follow obvious teachings of aerodynamics. Can it 
be that practices in vogue for trickling filters are based 
entirely on mechanical considerations? It is, of course, 
true that a continuous dosage involves some mechanical 
difficulties. Perhaps an improvement in the mechanics 
that would allow us to operate the filters in accordance 
with sound principles of bacteriology and hydraulics 
would greatly improve the efficiency and capacity of 
trickling filters. If this is so, we may be allowing a 
lack of, mechanical ingenuity to so increase the cost as 
to make one of our most reliable units and methods of 
sewage treatment almost prohibitive. 
v. Let us.therefore review the history of the develop- 
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ment of the trickling filter to see what underlying prin- 
ciples have been established. The first trickling filter 
ever built was one designed by Bailey Denton at 
Birmingham, England, in 1871. This plant was built 
upon the recommendation of Sir Edward Frankland’, 
and was referred to as the intermittent downward fil- 
tration bed. It was essentially the trickling filter of to- 
day, with soil instead of rock as the filtering medium. 
It was an improvement over the old method of sewage 
farming that had given so much trouble from clogging 
and ponding. Frankland believed that, by putting in 
an under-drainage system and using intermittent dos- 
age, ponding could be overcome. The first filter con- 
structed at Birmingham was dosed with from 6000 to 
10,000 gallons per acre per day, and at this rate oper- 
ated successfully for a period of forty years. Upon 
constructing plants of a similar type in other localities, 
it was learned that the nature of the soil had consider- 
able effect on the allowable dosage. Sandy soil could 
take considerably more waste than clay. 

The work of Frankland was expanded by the famous 
experiments at Lawrence, Massachusetts*, where care- 
ful studies were made on all known methods of sewage 
treatment. One of the important developments was the 
discovery that rock or cinders would purify sewage just 
as well as Frankland’s intermittent filtration bed. It 
was also found that beds constructed of this material 
could be dosed at much higher rates, but that as the 
size of the filtering medium was increased, the problem 
of distribution became more and more important. With 
a fine medium such as sand, the entire surface of the 
bed could be flooded, and good distribution would be 
obtained as the liquid trickled through the sand. With 
coarse medium, most of the liquid passed rapidly 
through certain portions of the bed, while other por- 
tions received none. 

The experiments at Lawrence were expanded by the 
investigations of two English engineers, Sir Alexander 
Binnie* and Mr. Joseph Corbett*. Both men attempted 
to improve upon the results obtained at Lawrence by 
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solving the problem of distribution on beds of coar 
media. Binnie found that the problem could be elim: 
nated by completely filling the voids in the bed. He 
closed the outlet and allowed the waste to stand in the 
bed for a period of time before draining it out. This 
contact method gave results comparable to those gb. 
tained at Lawrence. For the successful operation of 
such contact beds, a rest period was absolutely esgep. 
tia!. In such beds, also, the air does replace the liquid 
which leaves the filter, and the liquid in turn replaces 
the air. Later experiments with the contact bed showed 
that the efficiency of treatment was improved as the 
number of dosing and resting periods was increased 
Naturally, the shortness of the cycle is limited by the 
length of time required to fill the bed and drain it. To 
shorten the cycle still further means an overlapping of 
the filling and draining periods, which of course leads 
us right back to the trickling filter, and reopens the 
problem of distribution. Although the experimental 
work preceding the trickling filter did not originate 
with the contact bed, the precedence in design and op- 
eration of the modern trickling filter was apparently 
established by the contact bed. ; 
Corbett tried to solve the problem of distribution in 
filters using coarse media by several methods. One was 
to cover the coarse medium with a layer of fine sand 
so that the bed could be flooded and the liquid allowed 
to percolate through the sand which thus served to dis- 
tribute the waste evenly over the coarse medium be- 
neath. This was not successful. With the dosage he 
used, the sand soon ponded and had to be raked or 
washed with a countercurrent of water. He next de- 
veloped a special type of sprinkling nozzle that would 
give a fairly uniform distribution over the entire sur- 
face covered by this nozzle. The orifices in the noz- 
zles were so designed that the liquid was given a twirl- 
ing motion which served to break up the waste into fine 
particles. The filter contained a series of these nozzles 
set far enough apart so that the spray from one just 
touched the spray from the other. The filter medium 


Tile Filter, 25 Ft. Diameter. Now Under Construction for Treating a Mixed Domestic and Industrial Sewage in Community of 
3,000 Population. 


Water Works and Sewerage—September, 1936 




















fero-Filtration Plant for Community of 3,000 Population. 
Final Clarifier in Foreground; Filter and Pump House Beyond. 


varied in size from 1/6 to % inch. By using sprinkling 
nozzles and continuous dosage, the beds could be oper- 
ated successfully up to a rating of 7 million gallons per 
acre per day. Corbett found that if rates higher than 
7 million gallons per acre per day were used, the bed 
ponded. Pane : ; 
Following the work of Binnie and Corbett, Candy and 
Caink® introduced the idea of a dosing tank (1898), 
and incorporated in their process the principle of inter- 
mittent dosage as an aid in securing good distribution. 
Most distributors used at that time involved orifices 
that had to have a somewhat constant head in order to 
give constant dosages; therefore, in order to make the 
available flow operate the distributors successfully, 
Candy and Caink used the dosing tank as a storage 
chamber when the flow was light. We see from this 
that the intermittent principle was introduced as a me- 


chanical aid, and not as a feature essential to the proper 


biological functioning of the filter bed. In fact, Cor- 
bett’s experiments had demonstrated that the bed would 
work efficiently when dosed continuously. 

The following facts seem to have been established by 
these early investigations : 

1. The finer the filtering medium, the more easily is 

the bed ponded. Thus the maximum dosage is 

comparatively low on beds of soil or sand. But 
even with filtering medium as fine as 1/6 to %- 
inch, a dosage as high as 7 million gallons per 
acre per day can be used. 

2. A trickling filter will operate successfully with no 
rest periods. 

3. The coarser the medium, the more accurate the 

problem of distribution. 

The early work does not indicate that a fine medium 
gives any better results than a coarse medium, provid- 
ing the problem of distribution is taken care of where 
needed. These early investigations give no information 
about the amount of air needed, or the conditions which 
bring about the flow of air through the filter. They do 
not show the relation between rate of application of 
waste and percentage reduction. 

Two pieces of recent research conducted in this coun- 
try have a particular bearing on the latter problem. The 
one is a survey made by the late Childs*, who analyzed 
data from the major trickling filters in the United 
States, observing in particular the effect of dosage upon 
the percentage of purification. He concluded that the 
percentage of purification was independent of the rate 
of application, and recommended that filters be dosed 
at much higher rates than the current practice. Some- 
What contradictory conclusions were reached by Levine? 
Irom his investigations. He studied intently a small 
laboratory filter that was dosed intermittently by means 
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of a tip trough. The discharge from the filter naturally 
fluctuated with the dosage cycle. He measured the rate 
of flow of effluent from the filter at short intervals, 
taking a sample for B.O.D. determination at each meas- 
urement. During periods when the fléw of effluent was 
very light, the B.O.D. was low; whereas, when the efflu- 
ent flow was heavy, the B.O.D. was much higher. How- 
ever, even at periods of maximum flow, there was a 
considerable reduction in the strength of the sewage. 
This indicates that the rate of flow through the filter 
does influence the percentage of reduction. There is 
apparently a discrepancy between the conclusions of 
Childs and those of Levine. 


Observations and Deductions 


In an attempt to explain this contradiction, we made 
a few observations of our own which led to the present 
development. We had an opportunity to study a 
trickling filter employing a rotary distributor. When 
the distributor arm was blocked so that it could not 
turn, thus increasing the flow through a particular por- 
tion of the bed, the percentage reduction in B.O.D. de- 
creased. When a large volume of creamery waste was 
diverted into the plant so as to increase the total flow 
through the filter, with the distributor running contin- 
uously, the percentage reduction was the same as when 
a smaller volume of waste was flowing through the 
plant. This avparently explained the discrepancy be- 
tween the observations of Childs and Levine. When a 
larger volume flows through the plant, the rest period 
is cut down while the rate of flow through the filter 
remains unchanged. Consequently, increasing the quan- 
tity of waste going through the filter without changing 
the velocity of the distributor or the size of the orifices 
in the fixed nozzles does not alter the actua! rate of 
application, and therefore no change is noted in the de- 
gree of purification. However, if the distributor arm is 
blocked, the rate of application through a portion of the 
bed is increased, with a resulting decrease in the amount 
of purification. Thus, with a constant volume of liquid, 
the degree of purification can be increased by increas- 
ing the speed of the distributor; or, with an increased 
volume of liquitl, the degree of purification can be kept 
constant by bringing about a corresponding increase in 
the speed of the distributor. The ideal situation would 
be created by a distributor giving a uniform rain-like 
dosage over the entire bed at al! times, thus providing, 
for any given volume, the least possible instantaneous 
dosage. An ordinary rotary distributor, going at’ the 
rate of two revolutions per minute, established an in- 








Lake St. Filter No. II. Diameter, 6 ft. Media: Tile. 
Dosage: 20 MG/Acre/Day 


Water Works and Sewerage—September, 1936 
























































































































310 


stantaneous dosage which results in a purification of 
from 90 to 94 per cent. It would appear from this that 
it should be possible to increase immensely the capacity 
of trickling filters. 

While making the above observations on a plant with 
a rotary distributor, I also noticed that there was a pro- 
nounced unloading at the beginning of each dosing 
period; after the distributor had reached its normal 
speed, there was little, if any, unloading. It naturally 
takes some time for the mechanism to reach its normal 
velocity, and during this time the rate of flow through 
the portion of the bed which is being sprayed is greater 
than it is when the distributor is in full motion. This 
heavier flow apparently brings about a marked increase 
in unloading. From this observation grew the theory 
that rate of flow might have an important effect on the 
unloading of a filter, and that a bed dosed continuously 
with a rain-like spray might function efficiently at rates 
sufficiently high to provide a flushing action to wash out 
the accumulated slime or sludge, even though, under 
the same conditions, the bed might pond at lower rates 
of application. 


Experimental Work 


To test this theory we constructed a small experi- 
mental plant at one of the municipal sewer outlets in 
Minneapolis. The plant, which has been called the Oak 
street plant, consisted of a settling tank large enough 
to give a theoretical detention of two hours and a filter 
of 8 ft. in diameter filled to a depth of 8 ft. with crushed 
granite graded from 1% to 3 inches. The sewage was 
pumped into the primary settling tank from which it 
flowed by gravity to a disc distributor placed on top of 
the filter. The distributor was operated by means of 
the hydraulic head, and the rate of flow was controlled 
by means of an orifice placed directly beneath the disc. 
On the under surface, and set at an angle to the radius 
of the disc, were several impellers which, when hit by 
the water, imparted a rotary motion of the disc, thus 
providing a rain-like spray over the surface of the bed. 
3y adjusting the angles of the impellers, it was pos- 
sible to effect any given distribution. The bed was 
dosed continuously. 

The plant was put into operation in the spring of 
1934, with a dosage of 10 million gallons per acre per 
day. After 3 weeks at this rate, the filter was com- 
pletely ponded. We then increased the rate of applica- 
tion to 26 million gallons. After a month at this dosage, 
al! signs of ponding had disappeared and there was 
marked improvement in the percentage purification. 
During the subsequent two months, we had a steady 
increase in the degree of purification, achieving finally 
a 90 per cent reduction in the 5-day B.O.D. It was 
possible, however, that the ponding we had experienced 
earlier had been more or less accidental, and quite inde- 
pendent of the rate of dosage. We therefore returned 
to the 10 million gallon dosage in the fall of 1934. For 
the first week, the percentage purification increased, 
but after that it fel! off steadily. After three or four 
weeks, there were indications of ponding, and after 
another three weeks, the bed was completely plugged. 
This experience, it seemed, confirmed our theory, but 
we later encountered other difficulties which cast some 
doubt on the validity of our conclusions. When, for 
the second time, we increased the dosage to 20 million 
gallons per acre per day, we were unable, at any time 
during the following winter, to achieve successful oper- 
ation. (See Table I.) However, in the spring of 1935, 
the bed again began to function at a dosage of 20 mil- 
lion gallons, and operated efficiently throughout the 
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summer. These experiences raised the question of 
whether the ponding which occurred at a dosage of jg 
million gallons was a result of low dosage or of Jow 
temperature. 

Also, during the fall and winter, the growth of 
Fusaria in the plant was a source of much difficulty, 
The Fusariae are mo!ds which are common in sojl and 
which reproduce under water by means of cigar-shg 
spores. These molds not only grew on the rock by 
clogged our pipe lines and pump, and at one time, when 
the primary settling tank was not cleaned for a period 
of a month, they filled about two-thirds the volume of 
the tank; at the same time that the Fusariae first ap- 
peared, there was a change in the color of the raw 
waste. Upon investigation, it became apparent that the 
waste from this particular outlet was largely from a 
malting plant. The question then arose as to whether 
the ponding which had occurred in the spring of 1934 
might not also have been caused largely by molds, 

Then, too, in the fall of 1934, when we were for the 
second time trying to obtain successful operation at a 
20 million gallon rate, we discovered that there was 
practically no draft through the filter. During the sum- 
mer when the plant was working well, there had been 
a distinct downward draft, as evidenced by the flow of 
smoke generated at the inlet and outlet of the filter, 
When Dr. Levine, in one of his experiments, deliber- 
ately blocked the air outlet of a laboratory filter, pond- 
ing resulted. Dr. Levine has concluded that aeration is 
a factor of primary importance in control of ponding, 
It is possible that the ponding we experienced in the 
spring and fall was due to lack of adequate aeration. 

TABLE I—OAK STREET PLANT 
Monthly Averages 


5-day B.O.D. Percentage Rate 


1934 Influent Effluent reduction m.g.a.d. 
OME ol nctutumain aeino nde 193 84 56 26 
ME nb. ie wilead nn nenn 169 30 82 26 
PS secsaiewacausncos 172 12 92 22 
ere 128 30 77 10 
4 ee ere 151 53 65 25 
Novemtber ....2..0000. 208 113 55 20 
oe 187 109 42 

1935 
FOMURTY ocd coccscccces 196 107 46 
| eee 129 73 a 
MEE: cdearaaaxe vera 105 49 58 
DEE Sisase eit ananne neeoend 202 119 42 “9 
ER aetncowescnsaamas 242 129 47 20 
ME atic rnatinatedad-a 236 47 81 20 
BOE. micscrienaedeagane 208 15 92 20 
OTR Te 165 14 91 20 
eS ee OTE 208 66 69 20 


Air Flow Studies 


In the light of these observations, we decided to adopt 
the following plan of procedure: 

1. Make a study of the factors responsible for the 
flow of air through a filter in order to determine 
whether or not forced draft is necessary. 

2. Construct another experimental plant at a sewer 
which does not carry malting plant waste in order 
to determine whether our difficulties were a result 
of ‘the method or a result of the particular type 
of waste treated. 

Repeat the experiments over an entire year to 
determine the effect of temperature upon the de- 
gree of purification. 

4. Find ways and means of controlling the growth 

of Fusariae. 

The air flow problem was studied on a separate filter 
constructed in the laboratories of the Department of 
Chemical Engineering at the University of Minnesota. 
The filter was 3 ft. in diameter and 6 ft. deep and was 
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Lake St. Filter No. III. Diameter, 6 ft. Media: Gravel, 
1%4-3 in. Dosage: 20 MG/Acre/Day 


filled with gravel having an average diameter of -134 
inch. It was equipped with a rotary distributor. Dosage 
could be varied from 2 to 30 million gallons per acre 
per day. A hot wire anomometer was used to measure 
the volume of air flowing through, while the tempera- 
ture of the air, the filtering medium, and the liquid were 
measured by means of thermo-couples. The results of 
this study will be published later; suffice it to state here 
that the only factors causing air to flow through a filter 
of this type are the difference in the temperature of the 
air and the liquid, and the difference in humidity of the 
air in the filter and the air outside. If the air is warmer 
than the liquid, it is subjected to contraction, which re- 
sults in a downward flow of the air; if the air is colder 
than the liquid, the resulting expansion brings about 
an upward flow of air. At dosages above 10 million 
gallons, there is a straightline relationship between the 
rate of flow of air and the difference in temperature 
of liquid and air. At dosages below 10 million ga!lons, 
this relationship no longer holds. At low dosages, the 
air flow is much less than it should theoretically be, 
which indicates that under these conditions, the filter 
acts as an inefficient cooling tower. 

With the particular filter on which these studies were 
made, a flow of 1 cu. ft. of air per square foot of sur- 
face was obtained with a difference in temperature of 
7 deg. F., when the dosage was above 10 million gallons 
per acre per day. At dosages below 10 million gallons, 
the air flow was erratic and unpredictable. These ex- 
periments indicate that filters should be provided with 
forced draft during those seasons of the year when 
temperatures of air and liquid are nearly equa!, i.e., 
during the spring and fall. The question naturally 
arises as to the quantity of air needed. Calculations of 
the actual amount of oxygen required to oxidize the 
organic matter entering a filter indicate that only a com- 
paratively small volume of air is needed; however, 
studies on gas adsorption, towers have shown that the 
important factor is the rate of adsorption, which, in 
turn, is a function of the differential velocity between 
the liquid phase and the gaseous phases. Therefore, to 
bring about adsorption of oxygen by the water, we 
should have a fair velocity of air through the filter. To 
msure such a velocity, we have arbitrarily set a mini- 
mum of 1 cu. ft. of air per sq. ft. of surface per minute 
as the desirable minimum when forced draft is used. 
A sma'ler amount than this may be adequate, but the 
power cost involved in moving this quantity of air is so 
small that it would scarcely seem worth while to install 
equipment for a lesser volume. 
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As an additional preliminary experiment, we installed 
another sma!! laboratory filter, 8 inches in diameter and 
4 ft. deep, filled with gravel of an average diameter of 
2 inches. The filter was dosed continuously by a jet 
flowing onto a splash plate on top of the bed. The 
waste was a weak solution of milk of such strength as 
to give a 5-day B.O.D. of about 250 p.p.m. The filter 
itself was built of glass tubing which enabled us to 
observe the behavior of the fluid as it passed through. 
Even though the top !ayer was sprayed more or less 
uniformly, channels were soon formed down through 
the bed. Sometimes fully 90 per cent of the total dos- 
age passed through a single channel, and at other times 
the waste was more or less evenly divided between a 
half dozen channels. The percentage of purification 
depended to a large degree on the number of individual 
channe!s formed. (See Table II.) 

At all times, a large percentage of the rock surface 
was dry, even when the bed was dosed at 20 million 
gallons. We also inoculated the filter with effluent 
from a municipal treatment plant, in order to seed fly 
larvae. The flies lived and bred on the dry portions 
of the rock, and did not go near surfaces that were wet. 
This had an interesting bearing on our experience at 
the Oak street plant. During the time the plant was 
in operation, there were no flies in evidence, but when 
the plant was shut down for a period of a half hour or 
more, flies came up from the interior of the bed in very 
large numbers. It is apparent that even though the 
filter was being dosed at a high rate, a large portion 
of the rock surface was dry. This provides a good clue 
as to the method of controlling fly nuisances: continu- 
ous dosage which keeps the surface wet at all times 
will prevent flies from escaping from the interior of 
the .bed. 

TABLE II—MEASUREMENTS OF FLOW AND B.O.D. 
VALUES IN CHANNELS THROUGH 
FILTER ROCKS 


5-day %of 1-day %of 1-day %of 
B.O.D. Flow B.O.D. Flow B.O.D. Flow 





All influent ...:..... 235 me 105 ae 99 
a ee 222 35 70 45 15 50 
Channel B .....5.. 215 35 40 35 2.5* 
gO. eee 137 25 12 15 
Channel PP o..00.ic0 20 5 3 5 — 

COMMIS ox knees 190 54 10 

Calcium composite... 191.7 57.45 8.75 


*10-12 other channels 


Our observations on the small laboratory filter also 
indicated that the efficiency of a trickling filter could 
be greatly improved by using a medium designed to 
prevent channeling. Therefore, we got in touch with 
a manufacturer of sewer pipe, and made arrangements 
to have made a specially designed tile. The glass filter 
had revealed that the crevices between the rocks became 
frequently filled with humus or partially digested sludge ; 
from some portions this would be washed away; from 
other portions more or less inaccessible it would remain 
rather permanently. The specially designed filter 
medium should eliminate this difficulty by making un- 
loading easier. In Table III are given results obtained 
on a smal! laboratory filter using this tile as a medium. 
The filter was dosed with milk waste at the rate of 16 
million gallons per acre per day. 


TABLE IIT—EXPERIMENTAL TILE FILTER 
5-day B.O.D. Percentage 


Date Influent Effluent reduction 
WN O06 5-2 «xi viaccess bedi ee 23 86 90 
[Se ern see 1192 129 89 
Aaah FB cidie shite Vi eoatee 1075 130 88 
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Lake St. Experimental Plant 
In the new Lake St. experimental plant built in the 
summer of 1935 we made three separate filters, each 
provided with its own preliminary settling tank. Grave! 
was used as the medium in two of these filters, graded 
from 1% to 3 inches, and the fabricated tile medium 
was used in the third. The tile filter and one of the 
gravel filters were provided with forced draft mechan- 
isms, and all three were dosed by means of disc dis- 
tributors. These units were put in operation in August, 
1935. In Table 1V are given the results obtained from 
that time. 
TABLE IV—LAKE STREET 
Monthly Averages 
Filter I* Filter II** 


PLANT 


Filter I1]*** 


Pct. Pct. Pct. 

Infl. Eff. Red Infl. Eff. Red  Infl. Effl. Red 

September ... 208 41 80.5 218 45 79.4 218 62 71.6 
October . 19 DB SS 197 25 87.8 145 36 75.2 
November ... 146 38 74.0 150 35 768 I Sf 75.3 
December .... 323 70 78.3 310. 72 165 291 57 80.5 
January ..... 396 88 77.0 387 96 75.0 423 61 85.5 
February ..... ee a 446 160 64.3 452 76 &4.1 
March .. 523 90 82.7 508 75 85.6 496 72 85.3 
INE Scasaea ne tae 330 63 809 334 60 85.0 334 63 82.2 
Ry bio vo ors 366 59 85.2 366 65 81.7 375 48 87.0 
*Gravel plus forced draft. **Tile plus forced draft. 


***Gravel without forced draft. 

Filters | and II, which have forced draft, gave better 
reductions than Filter III until the end of October. In 
fact, at that time, Filter III showed distinct signs of 
ponding because of poor ventilation. After November 
1, the temperature of the air dropped below that of the 
liquid and Filter III began to improve. During No- 
vember and December, Filters I and II dropped off in 
efficiency, indicating that forced draft was then in- 
jurious. The cold air forced through the beds must 
have cooled them too much. The effect on II (the tile 
bed) was greater than on I, probably because consid- 
erably more air was forced through this bed than 
through the gravel bed. In fact, in the tile bed, even 
after forced draft was discontinued, the temperature 
differential created an excessive flow of air. Therefore, 
in the latter part of February we blocked off part of 
the air vent, and this had a decidedly beneficial effect. 

In the late spring and summer of 1935 there was no 
evidence of mold growth at the Oak street plant. Sev- 
eral factors may have been responsible for its disappear- 
ance. Because of the rise in the temperature of the 
sewage, bacteria may have been able to multiply faster 
than the molds, and thus prevent their growth. The 
character of the sewage may have changed as a resu!t 
of changes in the operation of the industrial plant. The 
larger amount of soil carried by the sewage in the 
spring may have furnished an inoculum of an organism 
which parasitizes mold. It is known that certain organ- 
isms, particularly the Myxobacteria, do parasitize higher 
fungi, and if these organisms become established in 
the filter, they could prevent the growth of mold. If 
the disappearance of the mold was due to either of the 
first two factors, there is not much that can be done 
by way of prevention. If the third factor was responsi- 
ble, one might control the difficulty by deliberate inocu- 
lation of the filter. In the fall of 1935, there were 
indications that mold growth was beginning in the new 
plant. We inoculated the sewage with soil, putting a 
pail of soil per day in the primary settling tank, and 
since then have had no further difficulty. We are not 
certain the soil inoculation was the controlling factor, 
but the evidence at least points toward that. 

Our experience with the new experimental plant indi- 
cates that high dosage is practical. Although we do get 
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somewhat lower reductions in the winter than in the 
summer ; however, winter operation gives reductions of 
80 per cent or above. 


Creamery Waste Studies 

After starting these experiments, the State Board 
of Health offered us the use of one of their experi- 
mental plants on which to test the high dosage principle 
on creamery waste. The State Board had built a sman 
experimental trickling filter at a creamery near Min. 
neapolis, 10x 10x 10 ft. deep, made up of three sec. 
tions, containing gravel, trap rock, and lime rock re. 
spectively. This particular creamery produced a very 
strong waste, the B.O.D. running from 4,000 to 8,006, 
At periods of maximum production, there were about 
10,000 gallons of waste per day. The State Board had 
found that the bed would function efficiently when dosed 
at a rate of from 1% to 1 million gallons per acre per 
day. The experimental filter could thus treat about 
1/10th of the waste from the creamery. 

Before starting our work we made some changes, 
installing a disc distributor in place of the tip-trough, 
replacing the lime rock with the fabricated tile medium, 
and providing a storage tank so that the dosage would 
be continuous for 24 hours rather than just during those 
hours when the creamery was in operation. For this 
purpose, we made use of an old septic tank, large enough 
to give a 4-day storage. The souring which takes place 
in this tank precipitates the casein, while the fats tend 
to rise to the surface. To prevent septic action at the 
start, sulphuric acid was added to the waste so as to 
reduce the pH in the tank to about 4.5. After two 
weeks, sufficient fermentation of lactic acid had taken 
place to maintain this pH, and no further additions of 
acid were necessary. Because of the high strength of 
the waste, we found it necessary to put it through the 
filter more than once, in order to reduce its strength to 
that of ordinary city sewage so that it could be suc- 
cessfully handled by the municipal plant. It was our 
aim, therefore, to reduce the strength to a B.O.D. of 
about 200. We constructed a resettling tank large 
enough for a 2-hr. detention, with a flow of 30 gals. 
per minute. The waste was pumped from the storage 
tank into this resettling tank at the rate of 7 gallons 
per minute; 23 gallons per minute of effluent from the 
filter flows into the resettling tank also, thus giving a to- 
tal flow into the tank of 30 gallons per minute. Thirty 
gallons per minute are pumped into a small dosing tank 
above the filter, from which it flows to the disc. A 
4-ft. head in the dosing tank provides good distribution 
over a circle 10 ft. in diameter. This rate gives a 
dosage of about 25 million gallons per acre per day. 
The 24-hr. operation enables the plant to take care of 
all the waste coming daily from the creamery. The 
plant has now been in operation for about a year, with 
results as indicated by the typical data in Table V. 

TABLE V—LAKEVILLE CREAMERY 
5-day B.O.D. Values 


June July August Sept* 

25 10 24 9 16 30 19 

Plant influent... 3525 3450 2700 2865 2410 2580 2480 
Stor’ge tank effl. 2082 2600 2170 1260 1850 1624 1350 
Filter influent.. 912 1275 1350 428 740 477 3% 


Filter effluent... 403 634 750 106 123 = 132 62 


Filter, % reduct. 88 8&2 72 9% %9 9 97 
oe ee” ee rae es 105 ove 
City slant, @0.. BO kein ones so aaa 8 
Overall reduct.,.% 99 .... .... tac I a 99 
Effect of Different Media 
Effluent _ 

Date Influent Gravel Trap Clay 
BS ok dlizsismscshepastene 793 276 «= 3328—Sf—s«*dN'BB 
PEI 6b eek ard eee maim od 515 114 139 70 


*Minnesota State Department of Health. 
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During the time that the Lakeville creamery plant 
has been in operation, there have been no marked odors 
from the storage tank. Phe high acidity apparently 
has stopped septi¢ action. The tank has never been 
cleaned, although I believe it advisable to clean tanks 
of this sort twice a year. The particular tank at this 
plant is perhaps larger than is actually needed, but it is 
our belief that plants using this principle should have 
storage space for at least two days’ waste. It will be 
noted in the table that the overall reduction has been 
calculated from the raw waste of the creamery to the 
effluent of the city plant. This is justified because 90 
per cent of the waste entering the municipal plant is 
creamery waste, that is pretreated at the creamery plant. 
The municipal treatment plant consists of an Imhoff 
tank and a trickling filter. 


Chicago Experiments 


The Sanitary District of Chicago has constructed an 
experimental plant using the high dosage principle on 
domestic waste. The filter is 20 ft. in diameter, filled 
with limestone ranging in size from 1% to 3 inches, 
to a depth of 8 ft. It is dosed by means of a rotary dis- 
tributor at the rate of 20 million gallons per acre per 
day. Because the raw waste at Chicago is much weaker 
than ordinary domestic waste, this plant does not give 
as high percentage reduction through the filter as we 
have obtained ; nevertheless, the results have, in general, 
confirmed our observations. 


Summary 


In summary, we would draw the following conclu- 
sions from our observations. 

1. Rest periods are not essential for the operation 
of properly designed trickling filters. Short rest periods 
will probably do no harm, but long rests are definitely 
injurious to the performance of the unit. 

2. The loading of trickling filters can be increased 
from the conventional 2 million to 20 million gallons 
per acre day when properly applied. 

3. A dosage of from 7 to 10 million gallons per 
acre per day is not to be recommended because of dan- 
gers of ponding. 

4. By dosing the beds continuously, fly nuisance can 
be eliminated. 

5. A fabricated tile filter medium is recommended 
for strong wastes as an additional! safeguard against 
ponding. 

6. The growth of Fusariea can be controlled by soil 
inoculation. 

7. Forced draft is essential during those seasons of 
the year when the temperatures of the air and water 
are about equal. 

Acknowledgment: This paper, prepared for WATER 
Works AND SEWERAGE, was presented by the author 
before the Pennsylvania Sewage Works Association at 
State College, Pa., June 25, 1936. 
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v 
Design of Aeration Tanks for the Activated 
Sludge Process 


_The following notes have been drawn from a paper on 
1 he Design of Aeration Tanks for the Activated Sludge 
Process” which was presented before the American So- 
ciety of Civil Engineers by S. W. Freese of Hawley, 
I‘reese and Nichols, Engineers of Fort Worth, Texas. 

Although the capacity of aeration units, the quantity of 
returned sludge and aeration period is governed by the 
strength of sewage to bé dealt with, data from a number 
of plants indicate the air requirement in spiral flow aera- 
tors to be approximately 0.45 cu. ft. per gallon of sewage 
for every 100 p.p.m. of 5 day B.O.D. removed by the 
plant between the screens and the final effluent weirs. The 
spiral flow tank, with air diffusion, performs more eco- 
nomically than does the “ridge and furrow” design of 
tank. Still more economical in air required and overall 
power consumption is the combination of spiral flow air 
diffusion will mechanical paddles, providing the essential 
agitation (turnover) of the sewage-sludge mixture. 

Concerning the width to depth dimensions of aeration 
tanks—designs having a width twice the depth has been 
found more economical and also sound practice at Chi- 
cago. 

As to the value of preliminary sedimentation of sew- 
age; data from a number of plants indicate that the 
quantity of air required for complete treatment seems to 
bear but little relationship to the degree of preliminary 
sedimentation given the sewage. In fact, plants pro- 
viding for no primary treatment of the crude sewage, 
other than screening, have seemingly required no more 
air per unit of overall B.O.D. removal than have those 
plants where effective preliminary sedimentation has been 
provided. (This observation is especially interesting and 
possibly indicative of the future trend in omitting costly 
primary settling tanks from activated sludge plants to 
advantage in more than one direction—not the least 
being the passage of waste activated sludge through these 
units to add a most undesirable load the aeration process, 
at times to a disastrous degree.—Ed. ) 

The porosity of diffusor plates does not seem to have 
the meaning earlier assumed, when fine-grained plates to 
produce fine bubble size were assumed desirable and speci- 
fied. Base on more recent experience, coarse grained plates 
with permeability ratings between 35 and 45 may safely 
be employed with resultant savings in operation as well 
as maintenance costs. These coarser grained plates, in 
fact, produce bubble sizes little if any larger than the 
easily clogging fine grained plates with porosity ratings 
of 15 or thereabouts. In placing diffuser plates the use 
of corrugated rubber gaskets and clips or plate holders 
seemed fair to displace the older method of cement 
grouting the plates in place—a practice which prevented 
the removal of plates intact and makes removal for 
servicing or cleaning difficult, hazardous and costly. 

v 
N. Y. Section Meeting Dates 


Advanced One Week 

The meeting of the New York Section of A.W.W.A., 
originally scheduled for October 22nd and 23rd at Sara- 
toga Springs, N. Y. (Hotel Gideon Putman), and so 
listed under ‘Meetings Scheduled” in our August issue, 
has been advanced one week. The new dates announced 
by Secretary R. K. Blanchard are October 15th and 16th. 
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A. W.W.A.'S CENTRAL STATES 





SECTION HOLDS RECORD MEETING 


N CLEVELAND, OHIO, August 19, 20, and 21, 
| American Water Works Association’s much-alive 

Central States Section held by all odds its most 
successful meeting. The record attendance and official 
registration of 239 compares with approximately 180 
for the highly successful 1935 meeting in Pittsburgh. 

More important than mere numbers was the quality 
of registration, which revealed by far the highest per- 
centage of operating men in attendance that has been 


recorded in recent years for the Central States Section. 


Noteworthy was the quality of program, improved 
attendance of the technical sessions, non-elaborate but 
adequate entertainment. And, with it all, the reason- 
able and sensible registration fee of $2.00 covered a 
luncheon, the well-served and delectable Hotel Cleveland 
dinner, floor-show and dancing. 

On the second day members and guests were taken 
on an inspection trip of Cleveland’s Baldwin Filtration 
Plant, where as host the Department of Water Supply 
served a toothsome buffet luncheon in the filter operat- 
ing gallery. Simultaneously, the ladies attending were 
given a luncheon in the gardens of Cleveland’s Museum 
of Art, and thereafter a tour. 

President Hurlbut Attends 

From Los Angeles came A. W. W. A.’s President, 
W. W. Hurlbut, to attend sessions, hold important com- 
mittee meetings and briefly address the section during 
the annual dinner. He commented on the recent mem- 
bership growth enjoyed by A. W. W. A.—now, but 91 
under the all-time peak membership attained in 1929. 
He stressed the undebatable fact that every water works, 
small or large, privately or municipally owned, should 
support A. W. W. A., and thereby benefit accordingly, 
by maintaining therein a Corporate membership. 
(NOTE: Each Corporate Member has the privilege 
of naming one individual as an Active (voting) Mem- 
ber. The name of this representative becomes listed in 
the published roster of members of the Association— 
he becomes a full member. This, in addition to the 
customary listing of the company or water department 
under Corporate membership.—Ep. ) 

President Hurlbut, who later visited A. W. W. A. 
headquarters in New York, said that he had come far 
to attend this splendid sectional meeting. He remarked 
that it was indicative of the current progress and ex- 
pansion in A. W. W. A., that seemed to warrant pre- 
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dictions of an excellent future ahead for the Associa- 
tion. 
"Local Talent" 

Sleight of hand tricks by the Section’s able and genial 
Secretary, Lloyd Nelson, in which at one stage Presi- 
dent Hurlbut was victimized, added a tint of enjoyable 
“local talent” to the entertainment. Following this, 
Professor Lewis Carpenter, A. W. W. A. Director rep- 
resenting the Section, showed several reels of films in 
color which he had taken of scenery and persons on the 
A. W. W. A. Excursion to the Los Angeles Conven- 
tion in June; likewise, during the convention and re- 
turning via the Canadian Rockies. In vivid coloring, 
some of the scenic effects, with billowing clouds above, 
seemed to surpass even their actual beauty. Say we, 
Hollywood's camera aces have nothing on A. W. W. A.’s 
Carpenter. 

On the opening evening the featured attraction was 
the instructive and beautiful Great Lakes Exposition, 
located but a stone-throw from headquarters hotel on 
Cleveland's lake shore. 

Resolutions 

Amongst the resolutions passed by the Section was 
one unqualifiedly approving of the actions taken by 
A. W. W. A.’s General Policy Committee and endors- 
ing its recent reorganization procedure and proposed 
program of betterments for the Association. Another 
resolution called for support of President Hurlbut in 
his urge for an expanded Corporate Membership and a 
resolve to participate in the drive for such. The death 
during the past year of a member, E. G. Bradbury, 
Cons. Engr., of Columbus, Ohio, was lamented in the 
form of a resolution. 

Especial appreciation was voted Norman J. Howard, 
of Toronto, Ont.—guest speaker—for his very splendid 
paper; and, to W. C. Lawrence, Superintendent, Bald- 
win Filters, for his work as Chairman of the Commit- 
tee on Loca! Arrangements. 


Officers Elected 


For the Nominating Committee, Hayes R. Kuhns 
(Chairman) reported the following choices to fill offices 
for the ensuing year: 

Chairman—Roberts Hurlbut, Sr. Chemist, Detroit, 

Mich. 





























Cleveland’s J. W. Ellms, Cleveland's George Gas- 


Pioneered Water Puri- 


coigne, Consulting 

Engr. (Pres. Amer. So- 

ciety Municipal Engrs.). 

Has Many Plants to 
His Credit. 


fication with Fuller, 
Weston, et al., at Louts- 
ville and Cincinnati. 


Vice Chairman—E. C. Trax, Sup’t Filtration, Mc- 
Keesport, Pa. 

Sec’y-Treas.—L. C. Nelson, U. 
Co., Pittsburgh, Pa. 

Trustee*—E. A. Johnson, Pittsburgh Equitable Meter 
Co., Pittsburgh, Pa. 

Director**—L. V. Carpenter, New York University, 
New York City. 


S. Cast Iron Pipe 


Technical Sessions 


CHAIRMAN W. W. Moorenouse, Presiding 
(Dayton, Ohio) 


“Cleveland’s Water Works System,” by [Frank O. 
Wallene, Director of Utilities, Cleveland, Ohio. 


Mr. Wallene briefly traced the history of Cleveland’s 
Water Works since Cleveland became a city, just 100 
years ago. Interestingly, Cleveland never was served 
by a privately owned system, the movement for a mu- 
nicipally owned system being started in 1851 and water 
from Lake Erie pumped into the public system in, 1856. 
In 1911 chlorination of the supply was begun and in 
1917 the first (Division Ave.) filtration plant was com- 
pleted. 

Today, Cleveland’s system serves 1,200,000 people 
filtered water through 2,712 miles of mains and 165,000 
metered connections; boasts 100 per cent meterization 
other than to municipal properties where $275,000 worth 
of water annually is not collected for. Under way, 
said Mr. Wallene, was a movement toward correction 
of this free water evil. The Water Department aver- 
ages 1,367 employees; payroll roughly $1,800,000; gross 
billing (quarterly) for sales of water averages $5,200,- 
000 annually. A real problem in recent years has been 
the accumulating delinquent accounts, now totaling 
$1,700,000, which has necessitated curtailment of leni- 
ency and stricter shut-off practice. 

_ Cleveland has two intake channels and two modern 
filtration plants (Division and Baldwin) with combined 
capacity of 315 M.G.D.; three major pumping stations, 
310 M.G.D. capacity ; the largest concrete covered reser- 
voir in the world, with 135,800,000 gal. capacity. There 
are five pure water reservoirs and numerous small 
booster pump stations. In the grid-iron distribution 
system (2,712 miles of mains) no pipe smaller than 
6 inch has been laid during the past 15 years, the pres- 
ent idea being to use nothing less than 8-inch except 
for runs of less than 600 feet. Existing mains are 
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practically all cast-iron (98.8%), but since 1923 the 
practice had been to utilize steel pipe for mains 36-inch 
and larger. Lately, electric-welded steel pipe had been 
employed, with Dresser couplings, for diameters down 
to 30 inch. Fire hydrants, in general, were 300 ft. 
apart; valves 500 to 1000 feet apart on the larger and 
at all principal intersections on the grid system. In re- 
cent years copper tubing had superseded lead pipe for 
services, with stop cocks located one foot inside the curb 
line on domestic services and valves 2 ft. from main on 
the larger services. 

Mr. Wallene said that Cleveland’s early studies had 
justified the ammonia-chlorine treatment for taste con- 
tro! and its value in maintaining sterile conditions within 
the mains throughout the system. The process had been 
successfully employed since 1929 at a cost of but-35 
cents per million for both chlorine and ammonia. The 
purification plants were kept modern and _ efficient 
through laboratory control and by operating personnel 
of the highest technical calibre. 

In the ensuing discussion, DANIEL C. GroBBEL, Engi- 
neer and Secretary, Detroit's Water Commission, called 
attention to the value of recorded history of the accom- 
plishments of Water Departments and its use to ac- 
quaint municipal officials and the public of such accom- 
plishments. Local universities or colleges could be got- 
ten interested in assembling recorded information and 
preparing such a historical review. Such a program 
was now under way in Detroit. 

The chief discussion of Mr. Wallene’s paper centered 
on the matter of free water to public properties and the 
large figure representing uncollected water charges. 

W. W. Moorenouse (Dayton, O.) said that Ohio 
public schools, through a recent court decision, could 
be forced to pay for water supplied them. In Dayton, 
delinquent water bills, for the most part, were obtain- 
able from Federal relief agencies. 

D. C. GrospBet said that delinquent water bills in 
Detroit reached a high of $1,500,000 at one time. With 
75,000 families on relief Federal agencies are paying 
their current water bills, nothing being allowed, how- 
ever, on the accumulated delinquencies. To force land- 
lords to pay, attempts are made to secure checks issued 
by Federal relief agencies to cover rent and, where suc- 
cessful, these are held to force payment by the prop- 
erty owner before release of checks. Since water works 
employees were forced to pay Federal income tax, it 
was his opinion that pressure should be brought to force 
Federal agencies to pay the water bills of its charges. 
(Seemingly, a most reasonable and justified thought. 
—Eb. ) 

W. W. Brush said that in emergencies relief agencies 
would pay bills. Such an “emergency” might easily be 
established by a water shut-off. 
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B. J. LecuMer, Secretary, Erie Water Commission, 
said that properties in Pennsylvania were subject to 
lien if unpaid water bills existed. Therefore, in event 
of sale, before property record is clear delinquent water 
bills must be paid—and, were. 

“Observations in the Toronto Filter Plant Labora- 
tories During the Past 25 Years,” by NorMAN J. 
Howarp, Director of Water Purification, Toronto, Ont. 

Mr. Howard’s interestingly presented paper covered 
the high-lights of laboratory experiences in water puri- 
fication control since establishment of the laboratories 
at Toronto’s filter plant in 1911. In this he recounted 
the severa! valuable studies and contributions made in 
connection with improved bacteriological procedures 
and media; taste and odor control studies, involving 
much laboratory research and plant trials, which led to 
the adoption of superchlorination and dechlorination 
with sulphur-dioxide as the most practical method for 
Toronto conditions wherein adequately long contact of 
chlorine with the filtered water is available before de- 
chlorination; studies of filter sands, which led to the 
conclusion that sand coarser than 0.30 mm. size (viz. 
0.56 mm.) was overall preferable for Toronto’s rapid 
sand filters; coagulation studies, with reference to pH 
effects and passage of unprecipitated alumina through 
filters, proving also its lack of sanitary significance or 
corrosive properties, but merely economic waste; the 
part played by orientation in the adsorptive properties 
of solids and filter media; errors involved when making 
residual chlorine tests in direct sunlight; the failure of 
high chlorine dosages to reduce the pH of potable 
waters ; and, several lesser studies resulting in operatirg 
betterments. 

Mr. Howard felt that the most important operating 
contribution made in the Toronto laboratories consti- 
tuted the perfection and establishment of the super and 
dechlorination process. Especially significant had been 
the studies indicative that end-products from a variety 
of decomposing organic materials (sewage included) 
were productive of chlor-phenolic tastes similar to those 
from chemically produced phenolic wastes, but, that all 
could be destroyed by excess chlorine. The working 
out of the relationship between time of chlorine contact 
and the least residual chlorine required was the most 
important economy measure. It had revealed the effi- 
cacy but expense of high residual with short contact 
vs. the economy of less chlorine excess with contacts 
of 2 hours and better. Further, investigating the effect 
of pH on taste production and taste elimination—a low 
pH was found less productive of tastes than a pH on 
the alkaline side—unless it be extremely alkaline. 

The once frowned upon and discontinued pre-chlor- 
ination had been returned to its justified place at To- 
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ronto in 1921. The resultant safety benefits and econ- 
omies had been markedly demonstrated through a ¢o- 
agulant saving amounting to $34,000 annually—suf- 
ficient each year to maintain the laboratory service for 
two years. Thus, commented Mr. Howard, can |abo- 
ratory control and research bring better water, fayor- 
able publicity, and economic benefits, to cities which em- 
ploy it. If his paper proved stimulating, that was its 
chief excuse for existence. 

W. W. Brusu, Editor, “Water Works Engineering,” 
in complimenting Mr. Howard and the Toronto lab- 
oratory staff, said that in his opinion A.W.W.A. should 
officially sponsor research in water treatment as a meas- 
ure of producing valuable information and stimulating 
membership. . 

M. M. Braipecnu, Prin. Chemist, Baldwin Filters, 
added his compliments and subscribed to the Brush 
suggestion. Research in water works operation, he 
said, had two costs. The first, that of doing it, seemed 
burdensome and expensive perhaps—but, the further 
analysis revealed a greater cost, that of not doing any 
research. j 

W. C. Lawrence, Supt., Baldwin Filters, cited in- 
stances to show that the return on the investment made 
in laboratory and experimental plant studies at Cleve- 
land had richly justified the expense. 

“Effect of Mine Drainage on Rivers and Water 
Supplies in West Virginia,” by Prorressor W. W. 
Hopce, University of West Virginia, Morgantown, 
W. Va. 

Professor Hodge, in reviewing the extent of damage 
caused by acid drainage from abandoned and working 
coal mines entering water supply streams, said that the 
most affected cities in W. Va. were Clarksburg, Mor- 
gantown and Fairmont. Iron, hardness and acidity, 
with marked variations as to degree, had made water 
purification difficult and costly and resulted in an in- 
ferior quality of treated water. Estimates of cost to 
municipalities in the Ohio River basin, for extra treat- 
ment required, considerably exceeded one million dol- 
lars annually. To correct the condition a _ Federal 
financed program of air sealing abandoned mines, as 
the most practical method, had been under way during 
the past few years in 10 states. The work in 21 W. Va. 
counties had been effective to July 1, 1936, in closures 
to 345 of the 427 mines to be sealed. The cost had 
been but $276,000. Streams as acid as pH 3.0 had 
been returned to the alkaline side for the majority of 
the time, if not continuously. Formerly, 848,000 lbs. 
or more of sulphuric acid entering streams in the form 
of mine drainage daily had been cut to approximately 
188,000 lbs. per day. Citing a concrete case of the C. & 
O. Railway supply at Whitman Junction, Prof. Hodge 
presented data supplied by the company showing reduc- 
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tion of acidity of 127 p.p.m. (5 yr. avg.) to 5 p.p.m., 
or less, as the monthly average since the sealing pro- 
gram. Chemical costs alone had been reduced $25,000 
annually at the C. & O. treatment plant. 

R. C. BaRDWELL, Supt., Water Supply, C. & O. 
Railway System, Richmond, Va., verified the figures 
presented by Prof. Hodge and the importance of the 
mine sealing program to industry and municipality. He 
wished to compliment Mr. Tisdale, State Sanitary En- 
gineer, and his staff on the accomplishments in West 
Virginia. 

E. S. TispaLe, Chief Engineer, W. Va. State De- 
partment of Health, felt that the Ohio River basin pro- 
gram was another concrete demonstration ot the value 
of joint programs undertaken by state agencies on intra- 
state streams. The first attempt had been that success- 
fully initiated by the late Dr. Monger, Commissioner 
of Health of Ohio, when in 1923 abatement of phenol 
pollution was taken up by the then organized Ohio 
River Board comprising health department personnel 
from the several states drained by the Ohio and tribu- 
taries. 

F. H. Warne, Chief Engr., Ohio State Department 
of Health, explained the methods in air sealing of coal 
mine entries and vents—the sea! being basically a liquid 
trap allowing water to flow out of the mine, but no 
passage in of air. In Ohio 1,000 closures per month 
were being made, with the program only 40 per cent 
completed and $500,000 of Federal-aid money spent to 
date to eliminate 200,000 Ibs., of acid production daily. 
He related some interesting experiences, amongst which 
was the strategic move of hiring the “King of Boot- 
leggers” to arbitrate with coal mining boot-leggers hos- 
tile to the mine sealing work, and threatening to workers. 


A Modern Repair Shop 


“The Proper Maintenance of a Water Distribution 
System,” by James S. DuNwoopy, General Superin- 
tendent, Water Department, Erie, Pa. 

Concerning water works operations, Mr. Dunwoody 
said that there was one function in water works man- 
agement of equal concern to all superintendents—Dis- 
tribution System Maintenance—the topic assigned him. 
He then commented on the great value of “Knowing 
your system” by making adequate and careful periodic 
surveys to disclose the weakest spots. Concerning 
proper valve maintenance with, at least yearly inspec- 
tion, he could not say too much. He stressed the im- 
portance of using the proper type of a good grade of 
packing and proper lubrication. In Erie there were 
3,907 valves and 1,454 ffre hydrants to be maintained. 

After briefly describing Erie’s distribution system, 
supplying 121,000 water users (25,900 services) and 
divided into low and high and booster service districts 
served by 268 miles of cast-iron mains, Mr. Dunwoody 
described in some detail the recently modernized, en- 
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larged and strategically located Maintenance Headquar- 
ters and Repair Shops recently completed in Erie. On 
the same property (and considered an important fea- 
ture) was a foreman’s apartment. The building, of steel 
and concrete construction, had been designed for effec- 
tive lighting of shops. Space had been provided for 
storage of a car of cement and car of joint-compound, 
car of fuel oil and gasoline. A rail siding had been 
run through the yard and overhead crane-way provided 
to cover the entire yard. One room (54x67 feet) 
was devoted solely to a shop for automotive equipment 
repair and maintenance, allowing work‘on as many as 
five pieces of equipment at one time, under an A-1 
mechanic. 

One of the most important features was the design 
and operation arrangements of the stock-room, the en- 
trance to which was through the office of the Superin- 
tendent of Distribution and available only to the stock- 
clerk. From it, distribution windows were located at 
three points for convenience of the foreman. Within 
the store-room (10,450 sq. ft. floor space) could be 
stored the complete stock of valves and hydrants. (For 
method of operating and maintaining Erie’s stock-room 
and storage yard, see articles by Mr. Dunwoody in 
WATER WorKS AND SEWERAGE, Nov. 1933.) 

Erie with less than 1,200 meters in use on the larger 
services required little room for its meter shop, but 
the shop had been completely re-arranged and modern- 
ized. On the second floor were offices of the Superin- 
tendent of Distribution, a complete engineer’s office, 
office for stock clerks and men in charge of unit 
operations. 

To provide conveniences, several special features had 
been adopted. An example was the electric control 
system for operating important doors from a central 
point. Any of these may be opened by push buttons 
at the desk of the clerk in the superintendent’s office 
upon signal from truck drivers or others coming into 
the yard or shop. The new shop buildings, exclusive 
of equipment, are evaluated at $145,500; the land (1.04 
acres) at $60,800—the total value being $206,300. This, 
Mr. Dunwoody considers a justified investment when 
considering the importance of the Maintenance Head- 
quarters to a distribution system valued at almost 
$6,000,000. In describing the arrangements, a plan was 
hung before the audience to clarify the speakers de- 
scription. 

“Statistical Reports for Water Works Plants,” by 
A. C. Micuaet, Asst. Mechanical Engineer for ‘Tests, 
Department of Water Supply, Detroit, Mich. 

Mr. Michael presented a paper impossible to do jus- 
tice to in abstract form. It discussed the often neg- 
lected matter of recorded operating statistics and what 
may be learned from their analysis and study in better- 
ing performances and economies of pumping and power 
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stations. In this he believed the statistical forms now 
appearing in the Manual of A.W.W.A. needed revision 
for the sake of clarity, ease of computation, and mod- 
ernization. On grounds explained, he advocated the 
setting up of a new arbitrary standard work unit for 
comparison; namely, that of lifting “1,000,000 gals. 
through 100 ft.” and equivalent to 421.46 water-horse- 
power hours. More universally understood, however, 
would be a “water-horsepower” unit. On the black- 
board he illustrated calculations and data conversions, 
necessary to the plan, by utilizing data in typical con- 
crete cases. The presentation was impressive and Mr. 
Michael’s paper warrants study when it appears in the 
Journal. 
Flood Experiences 

Flood experiences in Pennsylvania, West Virginia 
and Ohio constituted a symposium held at Case School 
of Applied Science in which the effects of the March, 
1936, flood had on water works, and the lessons learned 
therefrom, were presented by three State Sanitary En- 
gineers. 

H. E. Moses, Assistant Chief Engineer of the State 
Department of Health, in presenting the picture in 
Pennsylvania, reported that of the 200 municipa! and 
250 privately owned water works in the state, 106 were 
to some degree affected and 34 had to shut down. The 
most prevalent cause had been damaged pump-motors. 
During and following the flood the Engineering Divi- 
sion of the Health Department had 280 men in the 
field and remarkable had been the fact that no water 
borne epidemics had developed and only 4 cases of 
typhoid had been recorded. Fortunate had been those 
cities with ample pure water storage and those taking 
water from upland sources. Amongst the lessons 
learned were: The great importance of a pure water to 
a distressed community ; the incalculable value of abun- 
dant storage; the proper valving of feeder and distribu- 
tion mains; duplicates of important mains and equip- 
ment ; the availability of barriers for windows and doors, 
subject to prompt usage; the desirability of permanent 
flood control plans and works. 

As never before had the invaluable part played by 
chlorine as the tool of the sanitarian, in routine or emer- 
gency, been recognized and demonstrated and the smell 
or taste of chlorine in temporarily questionable supplies 
was as comforting to the consumer as reassuring to 
health officials. Last but not least had the dependability 
and conscientiousness of many water works operators 
been proven and to these unsung heroes of the catas- 
trophe he paid especial tribute. 

E. S. Tispace, Chief Engineer, State Department of 
Health, outlined a few of West Virginia’s more serious 
experiences and acknowledged the invaluable assistance 
rendered by engineers from the U. S. Public Health 
Service who had been detailed to the State Department 
of Health for service during the emergency. He felt 
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that the training received in West Virginia’s annual 
short schools and the effects of the successful operator 
licensing act, as well as the loyalty of the individuals, 
were jointly responsible for the adequate functioning 
of operators where prompt assistance was impossible or 
inadequate. In many instances chlorination, effectively 
applied, had saved the day. . 

He called on A. R. Todd, Wheeling’s Superintendent 
of Filtration, who related experiences in operation, 
wherein the largest problem had been chlorination ¢a- 
pacity when the chlorine demand rose from 2.5 lbs. to 
10 Ibs. per m.g.; the maintenance of filter output during 
the run of 10,500 p.p.m. turbidity; housing and feeding 
operators within the marooned plant; getting rid of 
dirty wash water. The work of the Wheeling operators 
and Mr. Todd during the emergency was praised by 
S. H. Davis, Supt., Benwood, W. Va. 

T. L. Youne, Supt. of Water at Chester, W. Va. 
told of his submerged well system and the good fortune 
of getting their chlorinator installation completed barely 
in time. 

Mr. Tisdale closed by saying that flood experiences 
had demonstrated the need for more trained sanitary 
engineers as allies of water departments and agreed 
with Professor Chas. Gilman Hyde in his urge that 
every municipality of 50,000 population or more should 
have a full time trained sanitary engineer in its employ. 
The value of cool headed qualified or licensed operators 
had been amply demonstrated as had the value of ample 
storage of chemicals (chlorine in particular) and ma- 
chine capacity for feeding. 

F. H. Warine, Chief Engineer, State Department of 
Health, reviewed experiences in Ohio where but a few 
water works were seriously affected due to preparations 
made since the 1913 flood to preclude damage to water 
works within possible reach of flood waters. In Ohio, 
ample storage had made it possible to sand-bag and 
abandon plants—notably at Toronto, O. To T. R. 
Lathrop, Assistant Engineer, Mr. Waring gave credit 
for handling the more serious problems. Mr. Lathrop 
later cited an experience of a dependable submerged 
water system where firemen had dived 6 ft. under water 
to attach hose lines to hydrants and turn on the water. 
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What it all meant to the consumer was related by Lloyd 
Nelson who had shoveled snow into his bath-tub, as the 
only source of household water, while gasoline trucks 
brought around safe water for drinking and cooking. 
Lack of adequate storage had thus caused severe hard- 
ships during the 6 day plant shut down. 


Value of Hydraulic Models 

Working models in the Hydraulic Laboratories. of 
Case School of Applied Science, built under Professor 
Geo. E. Barnes’ direction in the study of structure de- 
sign for dams, spillways and flood control works, were 
inspected following a talk on this subject. Professor 
3arnes employed moving pictures to illustrate the sim- 
ilarity between model operation and functioning of the 
completed structures designed on the basis of perform- 
ances of models. In one instance the scour of spillway 
waters had been broken by utilization of the hydraulic 
jump which in actual service produces a jump 26 feet 
high and thought to be the highest in the world. On 
the Muskingum (Ohio) Watershed Project the model 
studies in the Cast School laboratories had cost $50,000 
covering a 10 month period of 24 hour observations. 
Considering the economies and assured dependability of 
structures it was a small part of the cost of the $34,000,- 
000 project. Now to be started immediately were model 
studies for the Central Nebraska Irrigation Project, 
involving a storage reservoir of 600 billion gals. capacity. 

“The Jewell Sub-Surface Filter Washing System,” 
by R. W. FurMAN, Commissioner of Water, Toledo, 
Ohio. 

Mr. Furman, long time Superintendent of Filtration 
and recently made Commissioner of Water at Toledo, 
related observations resulting during an 8 month study 
of the Jewell Sub-Surface System for raising the ca- 
pacity of mechanical filters and improved filter washing. 
He described briefly the design and arrangement of the 
Toledo experimenta! installation comprising one filter. 
(This system is described in an article by C. C. Ley, 
Supt. of Water, Kenilworth, IIl., in the August, 1936, 
issue of WATER WorKS AND SEWERAGE. Essentially 
the same is the Toledo installation, which can not be 
easily described without illustrations.—Eb. ) 
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Mr. Furman explained that the Jewell system made 
it possible to double the output of a filter to 4 gal./sq. 
ft./min. by sub-surfacing filtering 2 gal./sq. ft./min. 
in addition to the accepted surface (downward) rate 
of 2 gal./sq. ft./min. Then, in washing, the underdrain 
system supplied the relatively small wash rise of 4 inches 
per minute as compared to 27 inches through the sub- 
surface strainers—a total of 31 inches to produce a 21 
per cent expansion of the sand bed of 58 mm. effective 
size sand. The effectiveness and economy of washing 
had been particularly noteworthy at Toledo where the 
swirling motion of the sand had scoured old long ac- 
cumulating incrustations from the sand grains and had 
thrown the lighter and dirtiest sand to the surface. 
Sand 16 inches down, formerly coated with 34.5 per 
cent incrustants, had now but 12.3 per cent. Compared 
with other units the sub-surface filter had produced 
bacterial removals in excess of the unequipped units. 
During a run of deficiently coagulated water the unit 
had suffered. 

Mr. Furman concluded that where additional filter 
capacity was needed, periodically or seasonally, the sub- 
surface system seemed a most satisfactory solution. 
Further, the sub-surface system was superior at all 
times in economy and efficiency of washing. 

Professor Carpenter, in discussion, said that in ex- 
perimenting with one of the Jewell strainers any de- 
sired bed expansion could be obtained with a 30 inch 
wash rise. He asked for information concerning the 
cost of equipping the Toledo filters. Mr. Furman re- 
plied that all 22 units at Toledo could be equipped for 
$75,000. To another question—No royalty had been 
asked by the inventor. 

L. I. Brrpsati, General Chemical Company, Chicago, 
spoke of the value and growing adaptation of the Baylis 
Surface Wash System involving jets from a grid of 
perforated pipes and that the Jewell scheme was along 
the same line. 

“Flows in Settling Basins,” by L. S. Morcan, 
Penna. Department of Health, Greensburg, Pa., and 
M. E. FLentye, American Water Works and Electric 
Co., New York City. 











(5) 


D. Barstow (Akron, Ohio) ; 2. Supt. C. E. Inman (Warren, Ohio) ; 3. Supt. A. D. Claggette (Barberton, Ohio) ; 


A. Keils (Mt. Clemens, 


Mich.). 
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(4) (5) (6) 


1. G. W. Knight, Mgr. Natrona Pa. Water Co.; 2. R. R. Weber, Mathieson Alkali, Cincinnati, Ohio; 3. A. B. Miner, Natl. Gypsum 
Cl., Beaver Falls, Pa.; 4. H. P. Boncher, Dresser Co., Bradford, Pa.; 5. Richard Statham, Industrial Chem. Sales, Cleveland: 6, F 


Neither author being present, H. E. Moses presented 
the paper which described tests made with submerged 
floats at three filter plants to disclose the efficiency 
(deficiencies) in settling basins. For the purpose, sub- 
merged 2 gal. oil can (partly filled with water) were 
attached to blocks of wood with numbered flags. The 
depth of float was determined by the length of string 
from float to block. Graphs and tables revealed the 
speed of travel of floats submerged at various depths 
and the short circuiting characteristics of the basins. 
In one basin at a 2 m.g.d. capacity plant, providing a 
theoretical detention of 4.5 hrs., the various floats trav- 
eled through in periods varying from 0.75 to 4.25 hrs. 
depending upon the depth of float travel. In another 
basin with downward inlets there appeared a reverse 
flow at 4 to 6 ft. depths and a marked deep short-cir- 
cuiting. At a third plant, with perforated pipe inlet 
and around-the-end baffle, basin velocities at different 
depths varied as appreciably and eddy currents were so 
pronounced as to prevent the floats from traversing the 
basin in any reasonable time. 

The authors concluded that such studies were war- 
ranted in connection with most settling basins in order 
that deficiencies might be detected and corrected by 
altering inlet design in particular. 

L. H. ENstow, Editor, WATER Works AND SEWER- 
AGE, said that the report of Messrs. Morgan and Flentje 
constituted ample evidence of the value of flocculators 
located across the inlet ends of basins. The revolving 
paddles prevented short-circuiting due to temperature 
stratification or faulty inlet design. Where installed, 
basins had been found to be of needlessly large capacity 
rather than too small as earlier assumed. The explana- 
tion was improved coagulation plus creation of a uni- 
form water given a uniform rate of travel across the 
basin. 

L. I. BrrpsALL commented on the value of stilling 
walls of plank, containing slots or bored holes, installed 
across the basin to insure uniformity of displacement. 

PROFESSOR CARPENTER said that less study and 
thought had been given sedimentation basin design and 
behavior than any feature of water treatment plants. 
In making model studies in connection with basin design 
or other hydraulic studies, he said that geometric (pro- 
portional design) similarity was not sufficient and 
dynamic effects had to be considered. He referred to 
the wall effects and the like, which were pronounced 
when utilizing models in such studies. 


Industrial Water Rates 


“Rates Charged for Industrial Water in Ohio,” by 
Puitip Burcess, Consulting Engineer, Columbus, Ohio. 
Mr. Burgess, in dealing with the always interesting 
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L. Rollins, Chemist, Barberton, Ohio. aa 


matter of establishing rates to encourage large industrial 
consumers to buy water from the municipal system, 
cited the Youngstown, Ohio, case to bring out some of 
the questions which were decided or raised by the Court 
in concluding that Youngstown’s proposed industria! 
rates were discriminatory. Amongst these were the fol- 
lowing: A rate based solely on added “out-of-pocket- 
costs” to the city for additional water put through the 
system was held unfair to consumers paying rates de- 
signed to support the entire system—except that the 
element of public fire protection expense and high- 
service pumping costs might be deducted. (In Ohio no 
support is derived from the tax fund for fire protection 
and hydrant rental et al. is included in water rates. 
Further, in Ohio, municipal water works can not make 
profits for other municipal use and are subject to all 
restrictions placed on privately owned systems, and that 
rates can not be made based upon “expediency” alone.) 

In respect to the latter, Mr. Burgess pointed out the 
frequent failure to appreciate this point of law when 
a surplus of supply is sold to otherwise non-users at 
reduced rates in order to boost gross income. Further, 
he called attention to the recommendations of the two 
leading American water works associations that sliding 
scale rates should never contain a minimum rate less 
than 25 per cent of the maximum rate scheduled. A 
study of rate schedules of 30 of the larger cities shows 
that all but two (Cambridge, Mass., and Minneapolis, 
Minn.) have sliding scale rates—the average spread be- 
tween minimum and maximum being 1 to 2.7 with three 
municipal plants exceeding the recommended maximum 
spread of 1 to 4. (In the Youngstown case the indus- 
trial rate at cost, was but 10 per cent of the maximum 
domestic rate and held discriminatory. Further, the 
profit from the domestic rate was found to be 300 per 
cent.) 

Mr. Burgess closed by listing the following salient 
points in legal rate fixing for large consumers in Ohio. 


1. In computing the cost of industrial water, it is not 
proper to include the costs of services or equip- 
ment which do not benefit the class of customer 
in question. 


2. In computing industrial or any other rates, the 
cost of service as a whole must be taken into ac- 
count—not merely those costs commonly known 
as actual “out-of-pocket-costs.” 


3. That “expediency” will be illegal whenever dis- 
crimination can be shown—the dividing line being 
frequently a narrow one. 


4. That Ohio water works, municipally operated, 
can not make a profit and must conform to rules 
and regulations laid down for rate making by 
private companies. 
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ARE YOU PROGRESSING— 
OR ARE YOU WORTH ONLY 
FOUR DOLLARS A DAY? 














T was fifty-five years ago 

that a group of progres- 

sive and energetic water 
works men, representing many 
cities and towns in New Eng- 
land, met in Boston and for- 
mulated plans that created the 
New England Water Works 
Association. 

It organized with twenty- 
eight members, and John H. 
Lyons of Salem, Massachu- 
setts served as its first Presi- 
dent. 

Two meetings were held 
yearly for some time, and later a more extensive 
program was encouragec. Now the association, hav- 
ing grown to a membership of 800, holds several 
meetings during the year. 

This organization is comprised of many of the out- 
standing water works men and engineers in the pro- 
fession, and its representation is international in 
scope. 

It has withstood the past years of depression, and 
its membership and financial structure has weathered 
the times. 





Roger W. Esty, Supt. 
Water, Danvers, Mass. 


It should be the duty of every water works man to 
belong to some water works organization to obtain all 
the knowledge possible as to how to improve his plant, 
both physically and financially. 

Every Mayor or Board of Water Commissioners 
should provide expense money and insist that the 
Superintendent of Water Works should attend all of 
the activities of such an organization, and fraternize 
with fellow superintendents and others, to learn of 
the latest methods, materials, end equipment being 
used to better the water supply and produce economi- 
cal results. 

The expense involved is insignificant compared to 
the knowledge obtained and the friends that are made. 

Younger men of the various water departments 


should be encouraged by their superiors to attend the . 


activities of such an organization and various water 
works magazines and literature should be provided for 
reading and study in their spare moments. 





Few water works men realize or appreciate what an 
important cog they are in the every-day life of the 
community or their true worth. 


The health of every man, woman and child, the pro- 
tection of all of their property is in the hands of the 
Water Works Superintendent and those who come 
under him in an operating capacity. 


What would happen to the responsible head if the 
water became polluted and an epidemic swept through 
the community, or homes or places of business should 
be wiped out by a fire, due to a lapse of safety or in- 
adequacy of the supply of water? 


In the final analysis the local manager of the water 
works is, perhaps, the most important individual in 
the community, and is probably given the least con- 
sideration of any of the officials who serve the public. 


His remuneration, in most instances, may be con- 
strued as an insult to his ability and bears no relation 
whatever to the time and thought that he puts into his 
work. It has been shown by recently compiled statis- 
tics that the average pay of a Water Works Superin- 


. tendent is approximately $4.00 per day. If he worked 


no more than eight hours each day it would be just 
50 cents per heur—with no recognition for the re- 
sponsibility he bears. Think of it! 

The New England Water Works Association invites 
all water works men to become members of its organi- 
zation. 

The technical and practical programs together with 
the entertainment and social activities are worth many 
times the expense necessary to attend. 

The Journal creates a reference library that is in- 
valuable. 

You owe it not only to yourself, but to the com- 
munity you serve to become a member of one of the 
two leading water works associations—if not both. 


Wp a 


PRESIDENT, 
New ENGLAND WATER Works ASSOCIATION. 
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VENTURI FLUMES FOR SEWERS 


By H. K. PALMER* 


Los Angeles, California 





Always a problem, is the measurement and 
recording of flows in sewers. Herewith is de- 
scribed a method successfully utilized in the 
Los Angeles County system since 1933. 











HE flow of sewage is more difficult to measure 

than water because the solids tend to settle as soon 

as the velocity is retarded below about one foot 
per second, and in so doing change the characteristics 
of the meter. Also, because it is usually carried in 
pipes or narrow conduits buried deep in the ground 
where access is difficult and the special structures re- 
quired are expensive. 

Weirs, generally used as measuring devices, are open 
to the objection that aside from being rendered inaccu- 
rate by the solids settling behind them, if properly in- 
stalled to give good results, can not handle more than 
about forty per cent of the maximum capacity of the 
sewer. 

The Parshall meter (flume) is an excellent device 
for irrigation canals, but it has drawbacks when applied 
to sewers, one being the rectangular shape of the throat 
which does not fit the round pipe, so that a meter small 
enough to measure the small flows will not be sufficient 
for the storm flows. Since metering is secondary to 
the ability to discharge the full designed capacity of the 
sewer, this may be quite serious. If a Parshall meter 
is installed when the sewer is first built, the required 
three-inch drop in the invert can be provided, but if it 
is to be placed in a constructed sewer the only recourse 
is to raise the throat and transition section. Therewith, 
is required a special structure because the ordinary man- 
hole is too small. Neither is the use of the float well in 
a sewer advisable, because solids collect and decompose 
in it unless a stream of fresh water is available to main- 
tain a small continuous flow from the wel! to the meter. 


The Venturi Sewer Flume 


With the Venturi type of flume to be described, a 
float is set in the channel above the flume, a method 
which is not feasible with the Parshall meter because 
the point of measurement is in a contracting channel 
and the water surface is not level. 

The photograph showing a Venturi flume built in an 
irrigation ditch (it being impossible to get a similar 
photograph in a sewer), illustrates the manner in which 
the water flows when the flume is properly designed 
and built. For pipes, it has been found that the best 
shape is trapezoidal with the sides sloping, 2 vertical to 
1 horizontal, and the length of the throat should be 
about the diameter of the pipe. In the transition sec- 
tions a longitudinal batter of 1 transverse to 3 longi- 
tudinal seems to be very satisfactory, though theoreti- 
cally it would be better if flatter. The same transition 
is used at both ends, and on the bottom section as well 
as the sides. No change of grade being required, it can 
be built in a constructed sewer by merely stopping the 
flow long enough to place the forms and pour quick- 
setting concrete. In some cases it has been poured 
without stopping the sewage flow. If the flow is too 


*Chief Draftsman, Los Angeles County Sanitation Districts. 
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The Venturi Type Flume As It Is Constructed in a Sewer, 
Photographed in an Open Channel to Picture the Behavior of 
Flow Through a Properly Designed Unit 


great to permit placing forms and pouring concrete a 
pre-cast slab can be placed on the bottoms only, and it 
will give fair results if the variation in flow is not too 
great. 

It was formerly thought that with a Venturi flume 
it Was necessary to measure the depth in both the chan- 
nel above and in the throat, but it has been found that 
if the throat is properly proportioned to the size and 
grade of the pipe, a single depth measurement in the 
channel above the transition section is sufficient. 


Venturi meters and Venturi flumes both depend upon 
the Bernoulli principle, that the energy in each pound 
of water flowing through them is equal to the pressure 
plus the velocity head, and is constant except for fric- 
tion and eddy losses. For a well-constructed flume of 
the size used in the ordinary sewer, the energy head 
can be considered a constant within the limits of ac- 
curacy of the recording instrument. The contracting 
transition section of either the Venturi meter or the 
Venturi flume causes an increase in the velocity and 
the corresponding velocity head increases with the 
square of the velocity. Since the energy is constant, 
there must be a corresponding decrease in the pressure. 
In the Venturi meter the cross sections are definite be- 
cause the pipe and throat are full, but in the flume the 
pressure depends upon the depth which must vary with 
the cross section. Therefore, in the throat the water 
surface will be lower than in the conduit above, as 1s 
shown in the photograph. 


Relationships of Velocity and Energy 


As an illustration of the effect of this principle, sup- 
pose that one cubic foot per second were to flow through 
a rectangular flume one foot wide at various depths. 





The effect on the energy head would be shown in the 
following table: 





Depth Velocity Velocity Head Energy 

D V V?/2g D+V?/2g. 
(ft.) ( ft./sec. ) ( ft.) (ft.) 

6 1.67 043 643 

s 2.00 062 562 

‘4 2.50 097 497 

325 3.08 147 472 ne 
314 3.18 173 .471 Critical 
300 340 173 4.73 

Ps 4.00 248 498 

20 5.00 388 588 


It will be noted that as the depth decreases from 
6 ft. to .314 ft. the energy head decreases from 643 ft. 
to. .471 ft. but a further decrease in the depth increases 
the energy head. The depth 314 ft. is what is known 
as the critical depth for one cubic foot of water per 
second in a rectangular channel one foot wide. It is 
the depth of the water just above the end of such a 
conduit laid level with a drop at the end, and it is also 
the theoretical depth over a broad crested weir. Efforts 
have been made in the past to measure water by meas- 
uring its critical depth, but the method was found to 
be impracticable because of the waves which made it 
impossible to locate the proper point for measurement. 
It will be noticed in the table that from depths .325 
down to .300 there is a variation of only .002 ft. in the 
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in the Proceedings of The American Society of Civil 
Iengineers,* so the details will not be repeated here. 

There are so many factors affecting the design of a 
flume, if it is to give fairly accurate results over a large 
range in flow without affecting the ultimate capacity, 
that each case should be especially designed, unless a 
second flume is being installed under conditions nearly 
identical to those of the first. 


At critical velocity the total energy is a minimum and 
since the total energy cannot increase downstream, it is 
obvious that in the throat it must be a little higher than 
in the conduit flow. There is always some loss of en- 
ergy as the cross section of a stream enlarges and some 
allowance must be made for this. This allowance should 
be at least one fourth the difference in the velocity heads 
in the throat and in the conduit below. To attain this 
condition the throat should be made sufficiently narrow 
or the invert of the throat should be raised above the 
invert of the sewer, or a combination of the two should 
be used. 

Having selected a throat and computed the energy 
heads in the throat and in the conduit above, for various 
quantities of water, it is only necessary to subtract the 
corresponding velocity heads in the conduit above to find 
the depths and to draw a rating curve through these 
points giving the quantity for any observed depth. 




























































] energy head, showing that while the energy is fixed, 
| the depth is not. Obviously the energy should be meas- A simple way of expressing the principle upon which 
ured instead of the depth, and that is the basic principle the design is based is to say that the elevation of the 
: of the Venturi flume described in this paper. water surface at the point of measurement is equal to 
: . ° stiles 
! Design of the Venturi Flume 

: : i 2 oe *“Adaptation of Venturi Flumes to Flow Measurements in Won- 
rr. The mathematical analysis and diagram to aid in de-  duits,” by Harold K. Palmer and Fred D. Bowlus, Proc. Am. Soc. 
of eal . ae 7 ” C. E., Sept., 1935, with comments in Nov., 1935; February, March, 

signing a flume for any condition have been published  Aprit’and May, 1936.” 
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the elevation of the energy head in the throat, less the 
velocity head at the point of measurement, or 
Y = E— V?*/2g 
= the elevation of the water surface at the 
point of measurement. 
V = the velocity at the point of measurement. 
E = elevation of the velocity head in the throat. 

At the same time the elevation of the energy head in 
the throat must be higher than the energy head in the 
conduit below the flume. 

These conditions hold only when the various _fila- 
ments of the flow are parallel or nearly so. If the 
throat is too short, there will be no point in the throat 
where they are parallel and the critical depth obtained 
may refer to some datum below, where the channel is 
enlarging and conditions are uncertain. Should the 
throat be too long, there will be a wasting of energy 
and a correction will have to be applied to the critical 
energy to equa! the energy at the point of measurement. 
Experiment has shown that good results are obtained 
when the length is equal to the diameter of the pipe, 
although there is a field here for further experiments. 


The Flume Formulae 


The value of the energy head can be computed for 
various shapes of flumes by the following formulae: 
For a rectangular flume— 
Q = 3.09 bE** 
For a triangular flume— 
O = 2.297 pE*5 
For a trapezoidal flume— 


OQ = 3.06 (b + 0.72pE) E™ 


where Y 


in which 

© = the flow in cubic feet per second 

E = the energy head in feet above the invert of 
the throat 
the bottom width of the flume 
side slopes of the flume, horizontal/vertical. 

No attempt has been made to develop an empirical 
formula to cover all sizes and shapes of flumes as it 
would be too cumbersome for practical use. The 
method of subtracting the velocity head at the measur- 
ing point from the energy head is exact within the accu- 
racy of the recording instrument and can be relied upon 
in all cases. To use an empirical formula it would be 
necessary to fit a flume of exactly the right size in a 
given sewer and the formula would hold only between 
certain limits of flow. 

Thus the formula for the flow through a 6-inch flume 
in a 12-inch pipe can be written: 


b = 


) = 


O “niin 2.40 h'-64 
for (h) less than .34 ft. and 
O = 3.20 h'” 


for (h) greater than .34 ft. 


Rating Curves and Accuracy 

It is easy to figure exactly what size flume is to be 
built and how high it shall be above the invert, but 
when it comes to building it during the limited time the 
flow can be stopped, or perhaps while some sewage is 
flowing, it may be that the finished flume departs from 
the plan. If the crest is level, a small change in the 
width, or the side slopes, or the height above the invert 
need not affect the final results, because it is only neces- 
sary to measure the throat and the channel sections as 
they exist and draw a rating curve to fit. 

The accuracy of these flumes is still a matter of some 
question as there have not been sufficient opportunities 
to compare them with reliable meters, but a comparison 
between a Parshall meter and a temporary flume in- 
stalled in an irregular channel showed an error of 4 per 
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cent, so it is felt that under ordinary conditions the 
error should be about 3 per cent, and under very good 
conditions perhaps 2 per cent. The slower the hes 
flows at the point of measurement, the more accurat 
the results will be, but if this velocity is too omit 
sludge will deposit. When the velocity is high there is 
a tendency for waves to form, making the determina. 
tion of the depth uncertain. 

These flumes cannot be installed in sewers laid ON $9 
steep a grade that water normally flows at less than the 
critical depth, because any obstruction would cause it to 
jump to the conjugate depth. Referring to the table of 
flows in the 12-inch rectangular flume: if 1 c.f.s, were 
flowing 0.2 feet deep at a velocity of 5 feet per second 
with an energy head of .588 feet, any obstruction would 
cause it to jump to the other depth having the same 
energy head—namely, between 0.5 and 0.6 feet. There 
would be a loss of head in this jump so the depth prob- 
ably would not exceed 0.5 feet but this increased depth 
would be sufficient to reduce the capacity of the sewer 
If the sewer were being built it would be possible to 
insert a section of a larger pipe, but if it were an old 
sewer the Venturi-flume could not be used. 


Experiences 


Mr. F. D. Bowlus, resident engineer, and the writer, 
began the experiments for these flumes in 1932 for 
The Los Angeles County Sanitation Districts, when the 
flow in the sewers had increased to such an extent as 
to make weir measurements uncertain. Since that time 
16 flumes have been built, and more are to be built in 
the future. None have given any trouble from clogging 
and the results have been very satisfactory. 

A. K. Warren is Chief Engineer and General Man- 
ager, and A. M. Rawn is Assistant Chief Engineer, of 
The Los Angeles County Sanitation Districts. 


v 
Los Angeles County Outfall Sewer 
Deep, Difficult and Costly 


At a cost of $3,000,000, Los Angeles County Sanita- 
tion District is constructing a 7 mile long outfall sewer 
through deep ‘tunnel, of 8 ft. horseshoe design under 
the Palos Verdes Hills and under the ocean floor to 
the outlet one mile off shore at White Point. 

Thought to be the depest sewer in the world, at one 
point it is 600 ft. below ground surface and notwith- 
standing the difficulties encountered in the 3,000 feet of 
tunnel construction there has Mten no error in alignment 
exceeding 34 inch. Due to the confused geological 
structure (a find to geologists, a pain in the neck for 
the engineers) contractors have had much difficulty 
which has necessitated 6 changes in excavation methods 
in the 3,000 foot run. Water troubles, crude oil seep- 
age and flowing sands have added to the problems and 
a pocket of deadly hydrogen sulphide gas necessitated 
extraordinary ventilating methods. 

Construction of the submerged ocean outfall proceeds 
at depths of 100 feet below the surface with 18-ton sec- 
tions of flexible jointed concrete pipe laid in a blasted 
trench 20 feet deep. The trench is graded with crushed 
rock by divers working in 4 to 1.5 hour shifts. The 
design of the ocean outfall has involved many novel 
experiments and much that is new has been developed. 
The cost of the completed project will be $3,000,000 
(PWA Grant $972,000) for the 7 mile sewer which will 
make activated-sludge treatment no longer necessary 
and the overtaxed plant at Harbor City will be utilized 
as a primary treatment plant discharging settled sewage 
to the outfall. 
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By HARRY U. FULLER 


Chief Engineer, Portland Water District, 
Portland, Maine. 


OUALITY of water that was satisfactory to the 
A average consumer a few years ago is not satis- 
factory today. 

With the passing of the years, more is learned by 
specialists in water supply and more demanding is the 
consumer. And, it may be that in the next few years 
we will see even greater changes, but, even now, to the 
water works man, certain things are increasingly ob- 
vious. Furthermore, individual states have established 
Boards of Public Health and given them great power 
in bringing about improved water supply. 

Chemists and bacteriologists have found ways to 
measure the degree of pollution of drinking water and 
have developed methods to effectively purify and steril- 
ize it. Sanitary engineers have evolved various types 
of filters, and allied purification equipment, that deliver 
a water free from disease and, for most of the time, 
palatable. 

The cost of filtering water is considerable, but in many 
places there is no alternative. There are other waters 
in some parts of the country of such quality that filter- 
ing is not now necessary, but that do require chlorine 
to some degree to make them assuredly safe to drink. 
The standards set by Boards of Health are gradually 
changing and the point at which residual chlorine must 
be found is steadily moving toward the faucet of the 
last water taker. 

These changing standards raise the questions: (1) 
What is clean, safe water? (2) Where is there a 
water that is so good that it will be considered satis- 
factory fifty years hence? 


An Ideal Water 


There are springs from which flow a crystal-clear, 
sparkling, cool water. It has been filtered through 
natural sand beds and is soft, refreshing, invigorating. 
It is tested by the chemist and bacteriologist, who finds 
no signs of any form of pollution. It is a clean and 
pure water. Its temperature is around 50 degrees, and 
those who drink it proclaim it perfect. 

This is the water that ancestors of those now living 
drank for countless generations. Our fore-fathers 
adapted themselves to its use, and found it pleasing. 
Those now living inherited a natural desire for this 
same type of water and something less appealing to 
his psychology or his palate is only tolerated. It would 
seem in the light of our present knowledge, that the 
above mentioned spring water comes as near to perfec- 
tion as any we are able to imagine. 

here are lakes furnishing municipal water supplies 
that approach the idealized water from the spring. How- 
ever, in many lakes and wells the water is found very 
satistactory for a goodly part of the year, but at certain 
seasons the quality becomes noticeably less perfect. One 
of the causes of trouble in many surface waters is the 
growth in warm weather of vegetable matter and algae 





Poe author of this article has the distinction of being Presi- 
~elect of the New England Water Works Association. 


WHAT IS CLEAN DRINKING WATER? 


and their subsequent decay. The accepted method of 
dealing with this condition is the application of copper 
sulphate or chlorine or both. 


Pure vs. Safe Water 


The presence of dead and disintegrated vegetation 
in water, instead of live vegetation, may be less objec- 
tionable but the substance is still in the water and the 
product can not be held to be pure—regardless of how 
safe. Much chlorine must be added to the water to 
oxidize the vegetable matter, or its end products of 
degredation, before any residual remains to perform the 
duty that chlorine seems best able to perform. Unless 
some better method is made available to- kill the unde- 
sirable bacteria that sometimes find their way into our 
drinking water, chlorine must continue to be largely used, 

A method of effectively and economically controlling 
the growth of vegetable matter, or of its elimination 
from waters that do not otherwise require filtering, 
would be very helpful. 

In a large lake that is the source of a municipal water 
supply, it is possible in May to look down from a boat 
through 25 feet of water and see the end of the intake 
pipe. In August the water has taken on a blue-green 
tinge of color and the intake pipe is no longer visible. 
This color is caused by the presence in the water of 
vegetable matter, living and dead, which is practically 
the same specific gravity as the water and settles very 
slowly. 

In this particular plant the quality of the water is 
such that no filter is required and during the colder 
seven months in the year, one to two pounds of chlorine 
to the million gallons is enough to kill any chance 
polluting bacteria and leave a small residual as an 
extra factor of safety. For the other five months 
greater amounts of chlorine must be added in order 
to overcome the load of organic matter. Finally, five 
pounds of chlorine to the million gallons is reached. 
If*more is added, complaints of bad taste are received. 
And, with the production of the chlorinated organic 
compounds the taste hazard exists, even in the absence 
of excess chlorine. The use of copper-sulphate does 
not improve the taste, and dead algae are no more 
pleasant to drink than live ones. 

In this particular water-works there are so-called 
dead end troubles where the water in the summer be- 
comes very unpalatable in parts of the system where 
there is a low rate of flow. The presence of decom- 
posing vegetable matter and depletion of oxygen in 
the water, with consequent anaerobic conditions set up 
in these parts of the system, is undoubtedly largely 
responsible for this condition. 


A Needed Solution 


It is true that a filter plant would largely overcome 
such troubles, but at so great a cost that there is con- 
siderable reluctance to go to the necessary expense. 

With the increasingly higher quality of water de- 
manded by the consumer, it can be seen that the day 
will come when a filter plant must be built unless some 
way can be found to overcome this one deficiency— 
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namely, the presence of vegetation and its subsequent 
deposition in the mains, in an otherwise excellent water. 

Another water works taking its supply from a small 
shallow lake finds it necessary to add 20 pounds of 
chlorine to the million gallons in order to satisfy the 
demand and leave some residual. The result is a very 
pleasant tasting water, but the community cannot afford 
to build and operate a filter plant. 

If for water supplies, needing only the elimination of 
vegetable matter and the addition of a small amount 
of chlorine to make it satisfactory, a practicable and 
economical way to eliminate the vegetable matter can 
be devised, the resulting product should be superior 
to most filtered waters. 

There are throughout the country many water works 
in such need and it would seem that some method of 
over-coming this particular difficulty, at a cost more 
reasonable than the extensive structures and current 
vogue for filtration entails, is greatly needed. 

If the previously described spring water is acceptable 
as the most nearly perfect water of yesterday and 
today, we believe that it will be 50 years or more from 
today. And, in it, we have a standard for comparison 
of all other waters. The nearer we can produce such 
a water the most satisfied will the water management 
and the consuming public be. 


v 


Hammond's New Filter Plant 
Goes Into Operation 


On August 8th, after an appropriate dedication pro- 
gram, the new 20 M.G.D. filtration plant at Hammond, 
Indiana, was officially accepted and placed in operation. 
With effective preparations and formal invitations issued 
by the Board of Trustees of the Water Department, the 
dedication exercises opened with a banquet; closed with 
an inspection of the plant and “Open House” for the 
public at large. Amongst the many notables and promi- 
nent men on hand was Indiana’s Senator, Frederick Van 
Nuys, who delivered the principal dedication address. 

sriefly, the new plant consists of the following units: 


Intake Crib—1 mile off shore. 

Low Lift Pumping Station (3 units)—Capacity 50 
M.G.D. 

Mechanical Flocculating Chambers (8 units) ;—30 
minute detention. 

Sedimentation Basins (2 units)—4 hour detention 
at 20 M.G.D. 

Filters (Seunits of 2.5 M.G.D. each)—Capacity 2.0 
M.G.D. 

Clear Water Reservoir—Capacity 5 M.G.D. 
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Hammond's New Plant (Reproduction of the sketch on the 
front cover of the elaborately produced Dedication Souvenir 
Booklet). 
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Wash Water Tank—Capacity 100,000 Gal. 





High Lift Pumping Station—Capacity 45 M.GDp 
In the treatment facilities provision has been made for 


pre-chlorination (with or without ammoniation) 


; the Use 


of alum or chlorinated-copperas ; any degree of mixi 

and flocculation desired; lime feed for pH adjustment 
and corrosion control; post-ammoniation and chlorina. 
tion to maintain residual throughout the system, The 
plant structures cost $415,000; filter equipment and 
piping $166,500. The completed project, including ep. 
gineering and interest, was financed through a P.W.A 


loan and grant at a cost of $821,000. 


Consulting Engineers on the project were Greeley and 
Hansen of Chicago; Supervising Engineer on the proj- 
ect, Leo Besozzi, is now Superintendent of Filtration: 
Lloyd E. Bussert* is Purchasing Agent and Chief Oper- 
ator; Robert A. Wilkin is Chief Engineer of Pumping 
Stations; J. C. Vaughn is Chemist; and E. C, Dowling 


is Supervisor of Distribution. 


A five man Board of Trustees, headed by Percy T, 
Smith, manage and operate the Department of Water 
Works which was established by legislative acts in 1933 
as a public utility divorced from other public works of 


the city. 


Mathew Braidech Joins Case Faculty 


Mathew M. Braidech, on Sep- 
tember Ist, resigned as Chief 
Chemist at Cleveland’s Baldwin 
Filters to accept an appointment 
on the faculty of the Case School 
of Applied Science at Cleveland. 
On September 15th he takes up 
his new work as Assistant Pro- 
fessor of Chemical Engineering 
at the Case School but will not be 
entirely divorced thereby from 
the field of water supply in which 
he has won his spurs and honors 
—the most recent being the 1936 
award of the Goodell Prize by 











M. M. Braidech 


the American Water Works Association for “a notable 
contribution to the science of water supply development.” 

Mr. Braidech, a 1925 graduate Chemical Engineer 
from Ohio State University, has been connected with 
Cleveland’s Department of Public Utilities in one or 


another capacity during the past 10 years. 


For his 


investigations and studies pertaining to taste and odor 
control at Cleveland, and his masterful papers on this 
subject—more specifically the ammonia-chlorine process 
—he received the honorary degree of Professional 
Chemical Engineer from his alma-mater in 1931. He 
has much to his credit in the way of experimental and 
the development work within Cleveland’s Water Depart- 
ment, including the construction and operation of a pilot 


purification plant. 


In recent years Mr. Braidech has become best known 
for his indefatigable work as Chairman of A.W.W.A’s 
Committée on Specifications and Tests for Powdered 
Activated Carbons—the value of the latter work being 
only partially appreciated by those who must purchase 
and depend upon carbon for qualities other than its black 


color and ability to make dust. 


In his new work Professor Braidech will head Case’s 
Division of Fuels, Oils and Water Technology. He, 
therefore, is not entirely lost to the water works fratet- 
nity, which he has served so tirelessly and so well. 





*Mr. Bussert arranged the Dedication Program and produced 
the very excellently illustrated and descriptive Dedication Souve- 


nir Booklet.—Ed., 
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A Typical Section of Right 
of Way Along the Pequan- 
nock Conduits 








EXPERIENCES IN REHABILITATING 


LARGE WATER MAINS 


How Cleaning and Cement Lining 


of 40-Year-Old Main 


At Newark, N. J., Raised Its Capacity to Better 


Than That of the Main When New 
By WM. G. BANKS! and A. CLINTON INGLEE? 


HE City of Newark, New Jersey, early in 1934 
adopted a program of work required to correct 
deficiencies both existing and imminent in carrying 
capacities in its aqueduct system conveying water from 
the Pequannock Watershed to the city. This work pro- 
gram, involving a total of 50 miles of 32 to 46 year old 
riveted steel pipe-lines ranging in size from 36 to 60 
inches in diameter, has as its ultimate aim first to restore 
capacity lost through excessive tuberculation and to in- 
sure additional years of service and second to provide 
an alternate route to convey water from the main dis- 
tributing reservoir at Cedar Grove to the distribution 
system. It is to be accomplished over a period of five 
years by a step-by-step procedure of reconditioning and 
some replacement of existing pipe-lines and the addition 
of a comparatively short section of new pipe connecting 
portions of the Pequannock Aqueduct system. 
The major portion of this proposed work, approxi- 
mately 75 per cent of the total length involved, consists 
of reconditioning the pipe lines by cleaning the interior 
1Division Engineer, Water Department, Newark, N. J. 
?President and General Manager, National Water Main Clean- 
ing Co., New York, N. Y. 
(Note.—This paper was presented by Mr. Inglee before the 
American Water Works Association, in Annual Convention at 
Los Angeles, Calif., June 10, 1936.) 
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The Type of Cleaning Machine Which Was Mostly Used in the 
Project. It Has 800 Steel Teeth. 





surfaces of the pipes and applying thereafter a protective 
lining. The imporatnt aspect in addition to the fact 
that the work restores the original capacity, is the as- 
sumption that the lining will protect the steel surfaces 
and prevent the recurrence of tuberculation, pitting and 
loss of capacity. 


Original Aqueducts 


The reconditioning program is possible because of the 
fact that two parallel lines extend for the entire distance 
from the collecting reservoirs to the large distributing 
reservoir at Cedar Grove. It is apparent that consider- 
able care was taken in providing a protective lining on 
the interior of the pipes when they were laid. A selected 
bituminous material was applied by dipping. Each pipe 
was twice dipped in this heated bitumen. Where an 
appreciable thickness of lining occurred it is still in place 
and is still offering complete protection to the steel 
surfaces beneath. Elsewhere tuberculation has occurred 
with pittings under tubercles extending to a depth of 
0.125 inch, the largest pittings having a diameter of about 
an inch and a half. The extent of tuberculation of the 
lines is indicated by a reduction of carrying capacity 
to about 70 per cent of the original. Nowhere has in- 
terior corrosion weakened the pipe appreciably. The loss 
iti strength is estimated as nowhere more than 5 per cent. 
In places rather serious exterior corrosion has taken 
place. This has occurred in locations subject to special 
conditions, in general of an electrolysis nature. At such 
points perforations develop from the outside and leaks 
occur, sometimes frequently. One particularly bad 
stretch of 36-inch steel line 2700 feet in length through 
wet clayey soil in one of Newark’s parks has been re- 
placed. Other short sections of this same pipe are in bad 
condition and scheduled for replacement. Not until the 
reconditioning work has advanced considerably will we 
have even an approximate idea of the amount to be 
replaced. In the program of aqueduct reconditioning the 
sections of pipe scheduled for replacement totaled 40,000 
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feet. With reconditioning work costing about one-fifth 
of the cost of replacement, it is evident that replacements 
are contemplated only where essential. 


Characteristics of Newark Water 


The water of the Pequannock Supply is an unfiltered 
aggressive surface water, soft in character. For many 
years when the aqueduct was first placed in service 
chlorination was not employed. Chlorine treatment be- 
gan in 1923 and since 1932 ammonia has also been ap- 
plied as required for effective chloramine treatment. 
Average chemical characteristics of the water are: 


ak ak oUt a ek ng WOT kA 7.0 
2) ere ee 1.0 to 3.0 p.p.m. 
Dissolved Oxygen .............. 9.0 p.p.m. 
Pe SE <6 cineeceebemeaes 24.4 p.p.m. 
ME CeeGhUlrucGes istvigksexens 0.2 p.p.m. 
8 yt 10.7 p.p.m. 
So 6 Fe oe 9.0 p.p.m. 
EE R65. 6aS 4 bow ke a 53.8 p.p.m. 
EMD cddedéoesandecens ku ekahece 23.0 p.p.m. 


During its 40 years of service water of the above type, 
with changes due to heavy rain-fall, has been fed through 
the Pequannock Aqueduct. 

Chemical analyses of the representative tubercules 
taken from the pipe walls show the following composi- 
tion : 


Oxides of Iron and Aluminum....... 78.25% 
A 8 SR rey er 5.00% 
SE BIER is tei cade asienens 1.34% 
Terre ere 0.50% 
Te rr Peer eee 13.80% 


° ° ° ° 
Experiences with Bituminous Enamel 
°° 
Lining 

The first reconditioning work was undertaken in 1933 
and consisted of cleaning the tuberculated interior of 
40-year-old, 42-inch diameter riveted steel pipe, made up 
in 7% foot courses, and recoating with bituminous 
enamel applied hot over a priming solution applied cold 
to the carefully cleaned and dried surfaces. Difficulties 
were encountered towards the end of the work, with 
moisture on the steel surfaces in the line, caused by dif- 
ferences in temperature between the warm outside air 
and the pipe metal. It was necessary to put the line 
back in service for high rates of draft due to warm- 
weather consumption. The line continued in service un- 
til the reconditioning work was resumed in October, 
1935. At this writing the work is still in progress. 
Difficulties due to condensation of moisture on the pipe 
walls are now apparently under control. 

This main was laid with manholes 800 to 1000 feet 
apart and with 14-inch rivet pass-holes in the top of 
the pipe at 30-foot intervals. Only the man-holes and 
pass-holes were uncovered and opened, for the bitumi- 
nous lining project. During operations the pipe is lighted 
by electric lights and is ventilated by suction fans located 
at the manholes. Each painter is provided with a hand 
light which he holds in one hand while applying enamel 
with the other. 

In ventilating a section, a bulkhead is placed just be- 
yond the manholes which limit the section, and a fan is 
located above one of these manholes. As it is necessary 
to use the manholes for the passage of men and ma- 
terials, the fan cannot be set directly in or on it, but an 
“air lock’’ is used—a small, square frame shed over the 
manhole, in the roof of which is set the exhaust fan with 
a vertical shaft carrying its weather cased motor on top. 
The fans are of: 3500 cubic feet capacity and give a 


Water Works and Sewerage—September, 1936 


EXPERIENCES IN REHABILITATING LARGE WATER MAINS 










































A Section of 48 In. Main Equipped With Dresser Couplings for 
Ease of Removal to Insert Cleaning Machine. 


velocity of air through the pipe of 3 feet per second, 
As the air in the pipe is used by a great number of men, 
ventilation is necessary to carry off the dust caused by 
the scraping and brushing and the fumes from the 
priming coat and enamel. All scrapers wear goggles and 
dust-proof respirators, while the painters wear goggles 
and chemical respirators. 

For removing the tubercles the men use two-handed 
scrapers, which are flattened at the end to an edge about 
2 inches wide, which is resharpened at regular intervals. 
The material scraped off, together with the bottom de- 
posits, is placed in burlap bags and removed at the near- 
est manhole. Following this, the surface is brushed with 
motor-driven wire cup-brushes, a ball of steel shavings 
being placed in the cup to increase the area polished. 
Finally, just before the surface is painted it is wiped off 
with rags (purchased in bales) which have been found 
cheaper and better than waste. 

In recoating the pipe, it is first painted with the 
priming solution applied cold with wall brushes. When 
this is dry, usually the following day, the bituminous 
enamel (heated in tar kettles to 425 degrees) is applied, 
using Tampico fiber daubers. The dauber is dipped im 
the hot enamel and applied to the pipe surface with a 
9-inch stroke, forward and back. It is again dipped and 
applied, éach stroke overlapping the previous one. Using 
the hand light, care is taken to see that the surface 1s 
effectively covered to a thickness of % inch. An imstruc- 
tor to train the men in applying the coating and the 
heating kettles were furnished by the manufaeturer of 
the bituminous materials. Extreme care is used to ir 
sure the hot enamel being kept at the proper tempera 
ture. The enamel buckets are replenished through fun- 
nels at the nearest pass-holes—these holes being but \Y 
inch diameter through the top of the pipe. A simple 
signal system is used to notify the kettle man that the 
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painter below needs more material. Tar kettles are 
cleaned at the end of each day to remove any coked ma- 
terial which tends to form and accumulate. 

When the coating in a section between manholes has 
been completed, the entire surface is inspected by a city 
representative and, when acceptable, the section is iso- 
lated to prevent damage to the finished lining. 

From the start of the work in 1933 to the date of this 
writing, about 8000 lineal feet of 42-inch pipe has been 
completely and satisfactorily reconditioned with the 
bituminous enamel lining. 

Much thought has been given to procedure to enable 
the reconditioning work to continue as the warm weather 
of summer approaches and moisture collects on the cold 
steel surfaces of the underground pipe. Air is now 
drawn into the pipe through charcoal. and ground cork 
filters located at an opening in the pipe at considerable 
distance from the location where enameling is under way 
and in the portion of the pipe which has been already 
enameled. The charcoal and cork, which is removed and 
dried twice daily, takes some moisture from the air 
entering the pipe. The entering air is cooled to the 
temperature of the underground pipe as it passes 
through the section already enameled and the condensa- 
tion forms on the enameled surfaces. By the time it 
reaches the section where men are working the air has 
dropped its excess moisture and a dry pipe results. It 
remains to be seen, however, whether this will be the 
case during hot muggy days. 


Experiences with Cement-Mortar Lining 


Work done under contract on the second recondition- 
ing project scheduled was started in November, 1935, 
and completed in May, 1936. This major project con- 
sisted of cleaning 27,800 lineal feet of 40-year-old, 48- 
inch diameter riveted steel pipe (714 foot courses) and 
relining it with a protective coating of cement-mortar to 
a thickness of 14 inch. This section of line, one of the 
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The Collapsible Pipe Cleaning Machine, As It Went Into the Line. 
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Twin Pequannock Conduits, extending from Macopin 
Intake to Pompton Notch, runs through a rugged and 
hilly country. Grades as steep as 3 per cent occurred 
and 10 per cent of the line lays on grades steeper than 
12 per cent. 


Features of Specifications 


The purpose of the exacting requirements of the con- 
tract specifications under which this work was done, was 
to insure a lining which, for many years, would protect 
the steel surfaces of the interior of the pipe to which 
it is applied, would cover the surfaces completely and 
remain in contact firmly with the same, notwithstanding 
the expansion and contraction of the pipe due to filling 
and emptying the line, to variations in pressure and to 
temperature changes. Recent inspections show that there 
is every reason to believe that this has been attained. A 
maintenance bond guaranteeing this desired result and 
covering a ten-year period was furnished by the con- 
tractor. This was a special bond furnished in addition 
to the regular construction and material and labor bonds. 

Provisions in the specifications gave the city the right 

to order all or any part of the work suspended, with- 
out any claim on the part of the contractor, in order 
to place the line in service and replenish the storage 
in Cedar Grove Reservoir. It was necessary to take 
advantage of this situation during the past winter 
when the work was suspended for a period of five 
weeks in order to refill the depleted storage reservoir 
due to the lack of carrying capacity of the other twin 
line during an unexpected peak of cold-water con- 
sumption. No more definite proof could have been 
provided of the truth of the engineer’s contentions that 
this reconditioning work could not be long delayed. 

It was anticipated that sections of the line through 
swamps, stream beds and elsewhere would be pitted 
on the outside to such an extent that, with the inside 
pitting, a considerable weakening of the pipe structure 
would result. Provision was made for linings of vari- 
ous thicknesses greater than 1% inch in order to rein- 
force the steel pipe and offer resistance to the loss of 
water from the line in the future as outside pittings 
perforated the steel shell. The lining applied to several 
sections of the pipe was increased to a 5%-inch thick- 
ness after the need thereof was determined in advance 
by a careful examination of the exterior by means of 
test pits plus the known condition of the interior as 
revealed during the cleaning operations. Two short 


And—The Same Machine As It Emerged (See Text). 
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sections, one located under a stream bed and the other 
under a road crossing were actually lined with a 1-inch 
thickness for absolute security. 


Preparation of the Lime 


In preparation for the work of cleaning and relining 
by contract, the city uncovered and opened all entrance 
manholes in the section of steel pipe to be relined, of 
which there were 24 spaced about 1,000 feet apart; 
unwatered the lines; provided openings in the steel 
pipe line for the insertion and withdrawal of equip- 
ment, at four points; placed bulkheads to prevent any 
possibility of water in volume entering the section in 
which men were working; repaired by welding about 
10 perforations or deep pittings in the steel pipe walls 
before the new lining was applied; replaced and recov- 
ered all entrance manholes and the pipe sections at the 
four cpenings after the contractor had completed the 
work; refilled the line, sterilized it and restored service 
through it. 

The openings provided for the access of mechanical 
equipment were made by the removal of an 8-foot 
section of the pipe which later was replaced and con- 
nected with Dresser Couplings. This method provided 
a section which could be readily removed and replaced 
as required. The section was taken out intact by making 
two circumferential cuts, on a slight batter, with acety- 
lene torches. The four ends, two on the removed 
section and two on the pipe in place in the ground, 
were adapted to the Dresser Couplings by forming a 
welded butt joint to fit a 4814 inch coupling. 

Cleaning the Line 

The cleaning of water mains has become familiar to 
most water works operators, either from their personal 
observations and experience or from published articles. 
In general, the work of cleaning large mains offers no 
great difficulty providing water under pressure is avail- 
able and there are adequate facilities for carrying off 
flushing water and the debris removed during the clean- 
ing operations. 

The cleaning of the 48-inch riveted steel line prepara- 
tory to cement lining presented some unusual difficulties ; 
first—because the line is telescoped and of lap-joint 
riveted steel construction in seven foot courses; second 
—because, in many places, it was considerably out of 
round and finally—because it is laid so close to the 
hydraulic gradient that pressure, especially at the begin- 
ning of the line is hardly adequate to operate the clean- 
ing machines. 

The first section laid out to be cleaned was about 
thirteen hundred feet long, extending from the intake 
well in the gate house at Macopin Reservoir to the 
Venturi meter. Within a few feet of the gate house 
there is a 22.5 degree short-radius cast-iron bend and 
from there on the steel pipe follows a wide curve. No 
opening was to be made at the end of the first run so 
that the original plan was made and equipment designed 
to use a cleaner which, after its passage through the line, 
could be reduced in diameter and pulled back for removal 
at the intake well. The collapsible type of machine so 
used is here pictured. 

The handling of the machine in the limited space of 
the gate house and well offered some problems but it 
was finally entered into the pipe line through a funnel 
by means of jacks. At first a windlass and cable were 
used. in an attempt to pull the machine but, because of 
the curving layout of the pipe line, there was too much 
friction of the cable along the side of the pipe to 
utilize the full work of the windlass and pulling alone 
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would not operate the machine. Then water presau. 
alone was tried. The ordinary head of thirteen feet 
at the gate house was raised to 20 feet, which wae. 
enough to start the device but insufficient to monet 
past the cast-iron bend. The machine was then j : 
around this bend with the hydraulic jack and long 
timbers. The head was again built up to 20 feet bat, 
due to the friction of joints and rivets in the Pipe this 
water pressure was inadequate to start the machi 
Therefore, a cable was brought up through the fing 
from the Venturi and attached to the front of the 
machine. It required both the windlass and cable plus 
the water pressure to start the machine. Then came 
real trouble: Once the machine was under way it 
over-ran the cable—hecame tangled on it and was badly 
wrecked. ne compensation was that the wreckag: 
traveled to the bulkhead (erected in the line to protect 
the Venturi meter from damage), after which it was 
pulled back to the gate house and removed. Upon its 
removal it appeared as pictured—practically a total loss 
te the main cleaning company. 

Following this experience, another type of machine 
was entered into the line at the gate house and traveled 
through with good results, under water pressure alone. 
This machine was designed and _ specially constructed 
by the main cleaning company so that it would be dis- 
mantled with a minimum of difficulty inside the pipe 
line and removed piece by piece. The ordinary type 
of machine piston first used, allowed so much water 
to pass and the reinforced scraping units were so stiff 
that the machine could not be started with the avail- 
able head. A special air inflated piston was then built, 
the tension on the scrapers was reduced and the machine 
successfully shot through the first section. At the end 
of the run the machine was dismantled from both 
ends and the pieces were removed through a nearby 
manhole. The specially constructed machine is but 
slightly different in appearance to the standard ma- 
chines used for cleaning large mains. 

So that the work of relining should not be delayed 
by the cleaning it was then decided to next clean six- 
teen thousand feet at the lower end of the line. The 
collapsible machine was reconstructed and used on this 
second section. This was a long run and many scrapers 
had become worn and broken before its completion. 
A physical inspection showed that the pipe was about 
75 per cent cleaned. After repairs, the machine was 
again run through the line, emerging in good condi- 
tion, and inspection showed a satisfactory cleaning job. 

For the third operation the line was opened just 
beyond the Venturi and seventy-two hundred feet were 
cleaned. The pressure at the Venturi was enough to 
start the machine which was of the rigid take-down 
type. The line ran up and down grade. At the low 
points in the line the blow-offs were opened and large 
quantities of dirt were washed out at these blow-oils 
but, even with this relief, the greater part of the 
removed incrustation had to be carried ahead of the 
machine at the end of the run. In every instance, 
after arrival at the low point in the line the blow-off 
valve was closed—then the debris, being heavier than 
the water, would begin to pile up ahead of the machine 
and frequently caused the complete. stoppage of the 
machine on the up grades. When this happened it 
was necessary to drain the line, enter it ahead of the 
machine and, with shovels, spread the incrustation for 
thirty or forty feet along the pipe ahead of the machine. 
Thus relieved and the water again turned on the machine 
would travel over the next high point. 

The rate of travel could be readily followed as the 
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The Machine Which Did the Lining. The Reader Is Facing the 

Centrifugal Head Which Throws the Mortar. In the Rear Is 

the Feed-Hopper and the Storage Car for Mortar. Note That 

the Section of Pipe Is a Bit Egg-Shaped, But Was Effectively 
Lined by Machine. 


noise of the eight hundred spring-steel scraping units 
passing over successive rivets sounded like the droning 
of a distant airplane. The gate-house valve was used 
to control the water and the rate of flow could only 
be changed gradually and after considerable time. The 
best results are to be expected when the machine travels 
slowly and continuously along but with the remote 
control in this line the rates of travel varied from six 
feet per minute (with stops to allow pressure to build 
up when going up hill), to two hundred and fifty-eight 
feet per minute on the down grades. 

The fourth and last section cleaned was about 2,500 
feet in length. This was also successfully cleaned with 
the rigid take-down type machine. 

Even with all the preliminary study made in con- 
nection with the cleaning work, unexpected difficulties 
would arise and it frequently required all the resources 
of the contractor’s engineers and the city’s engineers 
te overcome these obstacles. In every run, means had 
to be devised to stop the cleaner in the pipe before it 
could reach the outlet cut. It was feared that if the 
machine were allowed to come out freely, as is allowed 
in cast-iron pipe cleaning, there would be a sudden 
drop in pressure which might cause a vacuum at some 
high point, resulting in the collapse of the steel pipe. 
In order to stop the machine with least damage pos- 
sible to it, bulkheads of 8 x 8 inch timbers were 
wedged in the line, then many sand bags laid up to 
serve as a cushion. For every pound of pressure per 
square inch behind the machine there were about 
eighteen hundred pounds of actual pressure, which 
reveals the force which had to be gotten under control. 

Much of the removed material was finely cut and 
ground by the machine and probably 60 per cent of 
the total was carried off in suspension, leaving only 
about 40 per cent to be shoveled out from ahead of 
the machine at the completion of a run. 

Some hand cleaning was necessary in addition to the 
machine cleaning. In places the old bituminous lining 
firmly adhered to the pipé and had to be taken off with 
scrapers and wire brushes. Also, the rust and tubercles 
between rivet heads and in the deeper pittings had 
to be brushed out by hand. 

The work took a gread deal longer than was antic- 
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ipated but, in spite of the delays and the additional 
expense thus incurred, the cost per foot for the primary 
mechanical cleaning and the finishing. work by hand, 
was very much less than the cost of the all hand clean- 
ing which had been practiced on previous work. 

Representative sections of the pipe were carefully 
scraped, the areas measured and the incrustation 
weighed, from which it is estimated that one hundred 
and five tons of incrustation were removed from the 
28,000 feet of line cleaned in this manner. 

The equipment used in the application of the cement- 
mortar lining consisted of the mixing and power plant 
located on the ground level and the lining apparatus 
operating in the pipe. The first consisted of two gaso- 
line driven paddle-type mortar mixers, the necessary 
water and material storage facilities, and a portable 
gasoline-driven motor generator plant. The second, 
all independently driven by electric motor through cable 
from the mobile power plant, included the centrifugal 
lining machine, a traveling screw conveyor equipped 
with a storage hopper, and a delivery car for transport- 
ing the material from the man-hole at the mobile mixing 
plant to the lining equipment in the main. Current 
was supplied by the power plant to the various units 
through cable wound on reels. 

The mortar delivery car is an electrically driven 
pneumatic tired buggy, with steering facilities on both 
front and rear wheels and is equipped with a small hand 
operated hydraulic dumping rig. The body capacity 
is 7.0 cubic feet, each load being equivalent to 26 lineal 
feet of '4-inch lining on a section of 48-inch diameter 
pipe. The delivery car requires one operator who receives 
the mortar at the access manhole and delivers and 
dumps it into the hopper of the conveyor attached to 
the lining unit. 

The conveyor consists of a traveling hopper-type 
storage truck, equipped with an inclined feed screw 
and operates directly behind the main centrifugal unit 
of the lining machine. The travel speed of the storage 
truck is synchronized with the travel of the centrifugal 
lining machine. The truck is provided with pneumatic 
tires and is electrically driven by an independent vari- 
able speed motor for traction together with a slow 
speed shaft which drives the inclined screw, feeding 
mortar to the centrifugal machine. The hopper is of 
the same capacity as the delivery car, this storage pro- 
viding ample time for the delivery car to make a round 
trip to the access manhole. 

The lining machine is a centrifugal device equipped 











Mortar Mixing Operations at One of the Entrances to the Main. 
Note Dryness of Mortar (1 Cement: 1 Dry Sand by Weight.) 
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with two electric motors, one for traction with a vari- 
able speed transmission, the other of constant speed 
which drives a short screw-feed conveyor, the mortar 
lining head and a set of slowly revolving finishing 
trowels. (See illustration.) A small hopper, of one 
cubic foot capacity, is mounted on the centrifugal unit 
and receives mortar from the conveyor previously de- 
scribed. A short slow speed screw, operating in this 
hopper, forces the mortar at a constant rate from the 
small hopper directly to the center of the 6-inch cylin- 
drical lining head, around the circumference of which are 
rectangular or slotted ports. As the mortar passes 
through the ports it is thrown against the pipe wall with 
great force, by radially spaced high speed vanes which 
rotate outside of these fixed ports, at a speed of 1,000 
r.p.m. The actual lining head revolving at this high 
speed depends entirely on centrifugal force for placing 
the mortar. The high-speed shaft driving the lining 
head is hollow and in the interior is a slow-speed shaft 
turning at only 3 r.p.m., upon which are mounted four 
steel trowels which follow directly behind the lining 
head, two operating clock-wise and two counter clock- 
wise. The trowels are so designed and adjusted that 
their curved surfaces smooth and finish the lining after 
placing. 

The equipment as a whole is extremely flexible and 
provides a means of placing a lining of variable thick- 
ness. The travel speed of the lining machine can be 
so slowed down that thicknesses as great as may be 
desired can be obtained; or, so speeded up that thick- 
nesses of any practical desired minimum can be obtained. 


Application of Cement Lining 


The lining application procedure for a day’s run was 
as follows: 

The lining and conveying units were assembled in 
the pipe and adjusted to start operations at the end 
of the previous day’s work and the mixing and power 
plants were set up at the next entrance manhole, or 
access opening located at the end of the day’s run, which 
arrangement permitted the lining operations to progress 
towards the mixing and conveying units. The mortar 
being mixed for at least six minutes was chuted through 
the opening to the dump car, transported to the con- 
veyor, loaded in the storage hopper of the centrifugal 
lining machine, and applied by the machine while the 
dump car returned to the mixer for another batch of 
mortar. After the lining operation had advanced to 
a point near the opening at the mixing plant, the work- 
ing parts of the lining and conveyor units were removed, 
taken from the pipe and cleaned preparatory to the next 
day’s work, the mixing and power plants moved and 
set up at the next opening and the procedure repeated. 
The cement and sand, after receiving special treatment 
at the contractor’s plant, were hauled to the work in 
bags of 85 pounds each. Water stored in barrels at 
the mixing plant was fed to the mixer with measuring 
pails. Perfect control of the water-cement ratio was 
easily maintained due to the fact that the moisture con- 
tent of the sand had been removed by drying operations 
preparatory to careful sand grading, and bagging at the 
contractor’s central plant. 

At points along this line where entrance manholes 
were spaced more than 600 feet apart, the contractor 
provided additional openings by removing a rectangular 
section of the steel plate 30 inches long by 24 inches 
wide. These plates were replaced by welding prior 
to the lining of the pipe at this point, so that the 
cement-mortar lining was continuous and unbroken past 
these locations. 
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The Gillespie Pipe Lining Machine, Showing Clearl 
Mortar Distributing Multi - Toothed Centrifugal Host 
Behind the Smoothing Trowels  — 


To protect appurtenances, such as blow-off, air-valyes 
and manhole connections, wooden plugs were inserted 
so arranged as to be easily removed without damagi 
the lining after the machine had passed and the linin 
had set. : 
_ The specification, as applying to the curing of the 
lining, required that immediately upon the completion 
of the lining of a section of pipe between manholes or 
at the end of a day’s run of the machine, the section 
of pipe should be closed off at both ends, manhole open- 
ings covered, and steam introduced into the pipe between 
the bulkheads. The section of pipe is kept filled with 
steam until the mortar lining has set satisfactorily. In no 
event was this period of steam curing allowed to be less 
than 48 hours. Bulkheads and manhole covers were 
required to be kept in position to prevent circulation 
of air and to keep the mortar lining moist until it had set 
completely in the judgment of the engineer; and if 
necessary the cement-mortar surfaces were to be sprin- 
kled in addition. 

Steam for curing was generated by small portable 
boilers using coke as fuel. And at the end of about 4 
hours from the time of completion of the lining (by 
which time the mortar had attained its initial set), steam 
was introduced into the section. 

The ingenious bulkheads were made of a sheet of 
rubber cemented to a ring made to the diameter of the 
pipe from sections of rubber tire inner tubes vulcanized 
together to form one large tube. By inflating the tube 
the bulkhead could be made to fit tightly into the pipe. 
Thereafter, by deflating, it could be easily and quickly 
removed at will and carried from section to section. 

The work was carried on in one 8-hour shift but at 
times overtime was required. A section between access 
openings, which averaged 500 feet in length, was the 
usual day’s run irrespective of whether ™%-inch or 5%- 
inch lining was being placed. Under favorable conditions, 
two 500-foot sections of pipe could be lined, if the lining 
was 14-inch. The maximum day’s run for %4-inch 
lining was 1088 linear feet. The rates of progress 
were determined somewhat by the steepness of grades 
and by the rates at which the dump car could convey 
mortar to the lining machine rather than by the rates 
at which the machine could place the mortar lining. The 
machine rate was slightly more than 3 linear feet per 
minute for 1%4-inch lining and slightly less than 2 linear 
feet per minute for 5<-inch lining. 

Selection of Sand and Cement 

The contract specifications pertaining to sand, cement 
and water for the mortar lining were as follows: 
“Mortar for the lining shall be a mixture of Portland 


cement and effectively screened sand and shall be of the 
proper consistency to provide a dense, homogeneous lin- 
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40 Years Old: A Representative Section of the Pequannock 48 
In. Steel Supply Main. “C’=70. 


ing which will hold itself firmly against the pipe sur- 
faces: and the water-cement ratio shall be carefully 
controlled. Due allowance shall be made as necessary, 
for moisture existing or collecting on the walls of the 
pipe. Cement shall conform to A.S.T.M. specifications 
C-I-30. Sand shall be clean, sharp, graded, free from 
organic matter and with no grains larger than will 
pass a 12-mesh screen. The proportions of cement 
and sand in the mortar for the lining shall be one to 
three parts of Portland cement to one part of screened 
sand by volume (actually 1 to 1 by weight if dried sand 
was used). The mortar shall be mixed by machine 
for a sufficient length of time to obtain maximum plas- 
ticity, in general for at least five minutes, and shall be 
used promptly for lining the pipe. No mortar which 
has attained its initial set shall be used.” 

In preparation for the cement lining work two of 
the first considerations before the contractor were the 
selection of the sand and the brand of cement to be 
used. 

Previous experimental work over a period of several 
years had determined the general characteristics of the 
sand which gave best results. Two typical analyses 
showed the following characteristics : 


Per Cent Per Cent 





Passing 200 mesh sieve...... 1.01 0.72 
Passing 100 mesh sieve...... 6.44 6.58 
Passing 80 mesh sieve...... 10.25 9.97 
Passing 50 mesh sieve...... 46.87 39.54 
Passing 30 mesh sieve...... 30.39 40.00 
Passing 20 mesh sieve...... 3.46 2.76 
Passing 12 mesh sieve...... 1.58 44 
WO cncacwiineentivouedes 100.00 100.00 
Specific gravity of mineral...... 2.666 2.665 
Lbs. per cu. ft. 
Weight, solid mineral............ 166.36 166.30 
Weight loose, dry sand........... 94.34 93.69 
Per Cent Per Cent 
Voids, loose, dry sand..........«. 43.3 43.7 


After analyses and tests of this and other sands, the 
contractor’s sand was accepted for the work. 

Samples of fifteen different Portland Cements were 
submitted by the contractor, designated only by a num- 
ber. These were subjected to the customary standard 
tests: fineness, specific gravity, soundness, initial and 
final setting times and tensile strengths with standard 
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40 Years Young: A Representative Section of the Line After 
Cleaning and Mechanically Lining With Cement Mortar. “C”=124 


Ottawa sand. ‘Tensile strength tests with samples of 
same proposed for use were also made. Chemical tests 
were made for silica (SiO,), lime (CaO), Alumina 
(Ai,O,). Samples were tested for low-solubility ;non- 
leaching, minimum-shrinkage and slow-setting qualities 
which were deemed necessary for a mortar which was 
to be applied from % to 1 inch thick on the interior 
of the pipes. 


From a consideration of the chemical analyses of the 
fifteen cements, nine were selected as best suited, chem- 
ically, for the work. Because, for its hydration (setting 
and subsequent hardening) cement relies almost wholly 
upon its calcium oxide (CaO) and its silica (SiO,) as 
large an amount as possible of these was desired. Ce- 
ments low im iron content (Fe,O,) and in magnesium 
(Mgo) were given preference. As contraction of the mor- 
tar was a very important matter, especially when it is ap- 
preciated that 48-inch diameter pipe has a circumference 
of about 12 feet and the thickness of lining might be 
as little as % inch in thickness, a normal aluminum 
content (Ai,O,) was desired as helping to prevent con- 
traction and the formation of cracks in the mortar lining. 
From physical tests of these nine selected cements, four 
approved cements were finally chosen. Of the physical 
tests the chief consideration was the time-of-set. Since 
the mixing of the mortar, the transporting of it into 
and through the pipe, its application to the pipe and its 
troweling and finishing to a smooth surface required 
more than the ordinary amount of time it was thought 
best that the cement recommended should have a long 
time for initial set as well as a long time for final set. 
Satisfactory tensile strength when mixed 1 to 1 with 
the approved sand was also a requirement. 


Four cements were finally certified to the contractor 
as best suited for the particular work. From these the 
contractor made his selection of brand, only one brand 
being used for the entire work. Each carload as received 
on the work was sampled and subjected to A.S.T.M. 
standard test. To avoid any possibility of lumps of 
cement, pieces of bag twine or wire, or other foreign 
substance clogging or injuring the lining machine all 
cement was passed through a 16-mesh screen and was 
then rebagged. Sand was heated and dried, passed 
through a 12-mesh screen and bagged. Each bag of 
sand and of cement contained 85 pounds. This facil- 
itated the making of the mortar mixture which was 
1 to 1 by weight. 

As the mortar applied to the interior of the pipe was 
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to be kept moist during curing only enough water to 
completely hydrate the cement in the mortar was con- 
sidered desirable in order to reduce shrinkage of the 
mortar to a minimum. This was carefully determined 
in the laboratory and rigidly adhered to throughout the 
work. The water-cement rate of the mortar was 0.32. 
The density of the finished lining is shown by the results 
of tests made on samples cut from the lining about a 
month after it was placed, showing a volume specific 
gravity of 2.29 and a water absorption of 5.53 per cent 
of the dried sample as determined by A.S.T.M. D-30-18. 
Twenty-eight day tensile strength tests of the 1 to 1 
mortar averaged about 825 pounds per square inch. 


Hydraulic Results of Reconditioning 


As yet it has been impossible to make tests to de- 
termine the effect of the new bituminous enamel lining 
on the carrying capacity of the reconditioned lines. 

It is believed that the lining of the section of 48-inch 
riveted steel pipe line with cement mortar lining has 
given it a greater carrying capacity than it had even 
originally when new. A measure of the ability of a pipe 
to carry water is given by its so-called Hazen Coeff- 
cient. For instance, if the value of this coefficient, des- 
ignated as C, is 100, its capacity is twice as much as the 
capacity of pipe of the same size whose C is 50. The first 
records which we have from tests made of this line to 
determine the Hazen “C” of this pipe were obtained in 
November, 1923, when the pipe was 27 years old and 
the “C” equal to approximately 80. From time to time 
between 1930 and 1935 similar observations were made 
which showed progressively lessening values of “C” to 
70 when the reconditioning work was undertaken. 

Upon the completion of the machine cleaning of the 
line, preparatory to the placing of the cement lining, 
a section of the cleaned line about 12,000 feet in length 
was observed to have a coefficient of about 110. This 
is probably an indication of the coefficient of the pipe 
when new. Because of the fact that the 48-inch riveted 
pipe has short courses about 7-feet in length with tapered 
sections, lapped joints and full rivet heads on the inside 
of the pipe, it seems unlikely that the value of “C’’ was 
ever more than 110. 

Tests of a finished section of the cement lined. pipe 
show a coefficient of 124. The tests were very carefully 
made in a stretch of pipe 16,000 feet long, lined for the 
most part with 14-inch cement-mortar lining. The co- 
efficient is based on the 48-inch nominal diameter of 
the pipe and not on the actual reduced diameter of the 
lined waterway. It is evident from this, that the 
smoother contour of the cement-lined surface lessens 
the disturbances in the flowing stream enough to more 
than offset the reduction in area of waterway. Thus 
results a net increase in capacity over the capacity of 
the new or the cleaned but unlined pipe. 

v 
Equipment Exhibits at N.E.W.W.A. 
To Be Largest in Some Years 


Every indication points to an exceptionally large group 
of equipment and material exhibits at the coming Con- 
vention of the New England Water Works Associa- 
tion to be held at Hotel Pennsylvania in New York City, 
September 22-25th, inclusive. 

To date (September 10th) sixty (60) booths and ten 
(10) table spaces have been taken by fifty-six (56) ex- 
hibitors—a gain of roughly 20 per cent over the space 
and number exhibiting at N.E.W.W.A. Conventions in 


recent vears. 
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An Interesting Sewer 


We believe the sewer here illustrated to be the most 
elevated sewer known. 

It was constructed across a wide ravine by 
of Conneaut, Ohio, in order to avoid—(1) a 
syphon of great expense; (2) the cost of a 
project and the expense of its operation con 
thereafter. 


After considerable thought the Engineering Depart- 
f Conneaut decided to erect the “A” frame 


ment ot 
trestle, with bents every 20 feet. Except for the 4 


the City 
n invert 
pumping 
tinuously 

















Elevated Sewer, Conneaut, O. 


foot long channel irons at the tops of the bent, the 28 
ft. lengths of 15 inch corrugated pipe (with asphalt 
paved invert), is self supporting. The structure which 
was put up by relief labor, is 32 ft. above the stream 
bed in the ravine and is 420 ft. long from bank to bank. 
The cost of all materials was less than $1,500, but that 
was at a time when materials and equipment were at 
somewhat lower prices than today. 


° 
Wallace, Vice-Chairman Water 
Purification Division—{A Correction) 


Under the report of Convention Proceedings of the 
Water Purification Division of A.W.W.A. in our August 
issue, W. C. Lawrence, Supt. of Baldwin Filters, Cleve- 
land, O., was listed as the new Vice-Chairman of the 
Water Purification Division. 

Mr. Lawrence has called to our attention the error and 
advises that the new Vice-Chairman is W. M. Wallace, 
Detroit’s Superintendent of Filtration Plants. Well, the 
two cities are at least on the same water-shed (Lake 
Erie) and there is some excuse for getting the “drinks 
mixed.” 






By L. L. LEWIS and L. H. POLDERMAN* 


of an increasing water consumption with the growth 

of modern air conditioning, for, while it will offer 
welcome opportunities to many, it will require careful 
planning for the future by some. This planning will 
1equire an examination of the adequacy of supply, the 
capacity of pumping equipment to meet maximum de- 
mand, and the capacity of distributing systems with 
reference to the focal points of that demand. 

While it may be possible that air conditioning has 
but recently become of interest to you water works 
operators, it is hy no means a novelty. The industry 
is some thirty years old, having started with a small 
group of engineers in Buffalo. It really got under way 
with the disclosure of the psychrometric chart before 
the American Society of Mechanical Engineers in 1911 
by Willis H. Carrier, who headed this small band of 
pioneers. During the first twenty years, application 
was limited almost entirely to industrial plants and, 
hence, few people knew of it. About ten years ago, its 
application began to spread to theaters, department 
stores, restaurants, and other buildings in which the 
public gather. ; ' 

This second phase of development brought improve- 
ments in equipment and price reductions, and greatly 
broadened the market. The accomplishments of pioneers 
in the development of air conditioning have been truly 
remarkable. Unitary equipment, which can be manu- 


¥ is good that interest is leading to a consideration 


*Chief Engineer and Western Manager, respectively, The Car- 
rier Engineering Corporation, Newark, N. J., and Los Angeles, 
Calif. 


AIR CONDITIONING—WHAT IT 
MEANS TO THE WATER UTILITY 


factured by production methods, has brought the price 
level of small installations within reach of the individ- 
ual who is interested solely in his comfort, or of the 
commercial establishment which makes an investment 
in air conditioning for the dividends it pays. 

For example, only a few years ago, Jones would 
have paid $10,000 for air-conditioning his corner drug 
store, and would have been compelled to hire two licensed 
refrigerating engineers to operate his plant. Today, 
Jones can buy better equipment for less than $3,000 
and can operate it himself with push buttons or ther- 
mostatic controls, placed in any convenient. location in 
his store. Its initial cost and its operating cost have been 
reduced to a point which makes it a good investment 
for Jones. 


Types of Air Conditioning 


Without reference to those functions of relatively 
less importance, air conditioning may be descriptively 
divided into: 

1. Summer air conditioning, which cools and de- 

humidifies. 

2. Winter air conditioning which humidifies and 

heats. 

3. Complete, or true, air conditioning, which cools, 

heats, dehumidifies and humidifies according to the 

requirements. 

The equipment required to control the air in the 
room for complete, or summer, air conditioning can 
be divided into two groups, according to function: 
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Fig. \—A Typical Central Station Air Conditioning Unit, Showing the Spray Chamber, the Automatically Controlled Air Dampers, 


the Heaters, the Auxiliary Air Filters and the Centrifugal Fan. 


Water Works and Sewerage—September, 1936 







































































































Arr CONDITIONING 

















L 





Fig. 2—Horiszontal Carrier Unit Performing All of the Func- 
tions of the Central Station System. 


1. Air motion and treating equipment. 

2. Refrigerating equipment. 

The function of the first is that of conditioning the 
air, which is then introduced into the room in such a 
manner as to meet the requirements for air condition- 
ing.—(Figures 1 and 2.) The function of the second 
is to extract heat from the air and thereby perform 
exactly the reverse function of the boiler, which sup- 
plies a means of adding heat to the air.—( Figure 3.) 

It is the refrigerating equipment which performs 
this second function, that imposes the main require- 
ment for water. Some water is required for winter 
conditioning, but the volume required is so small that 
it need not be considered. The problem centers upon 
the water requirements of the refrigerating machine. 

In its simplest elements, the commonly used compres- 
sion machine consists of three parts: The cooler, in 
which the refrigerant absorbs heat at a low tempera- 
ture; the compressor, which raises the pressure of the 
refrigerant so that the heat received in the cooler may 
be removed at a relatively high temperature; and the 
condenser, from which the heat carried from the 
cooler by the refrigerant is finally removed. 

Numerous types of refrigerating machines are avail- 
able utilizing a wide variety of refrigerants—ranging 
from water to liquid or solid chemicals. A jet of 
steam may, for example, serve as a compressor or gas 
pump. Many railroad cars are “cooled with steam.” 
Chemicals or solutions having an affinity for water vapor 
may be utilized in such a manner as to produce refrigera- 
tion. Some of these machines are gluttonous in their 
requirements for water—others moderate. 

Since a refrigerating machine—of whatever type— 
is only a heat pump, lifting heat from one level to a 
relatively higher one, the effluent heat must be carried 
away by some means. Usually it is carried away 
wholly or partly by the water you furnish. And, since 
the removal of heat is required during the late Spring, 
Summer and early Fall months, the demand for water 
is a seasonal one, reaching a maximum in mid-Summer. 

The simplest way to get rid of this effluent heat is 
to buy water and pass it through the condenser to the 
sewer, changed in no manner other than its temperature 
is raised. If this were the only way to get rid of ef- 
fluent heat, there might well be concern about the water 
demand, for it could not be met with most existing 
plants. 

But, in certain lecalities prices for water have been 
high and, in order to broaden the market for air condi- 
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tioning equipment, those who have led in its development 
have sought and found means of greatly reducing the 
water requirements of air conditioning systems, Thus 
economic forces have already caused the development 
of equipment for the purpose of reducing air condition- 
ing sales resistance where water prices were high of 
where the threat of water shortage might restrict its yse 

The first stage of this development ( ante-dating ji 
conditioning) was the cooling tower—that slatted strye- 
ture which will be recognized as the architectural night. 
mare usually seen upon the roof of the local ice plant 
but which, in some modern installations, has been 
completely harmonized architecturally. 


This cooling tower is a means of heat disposal. The 
water passing through it is recirculated, being pumped 
through the condenser where it receives heat, and then 
through the cooling tower where it gives off this heat 
to the air. 

Some of the water is carried away by the wind, some 
of it is lost by evaporation, and that which is lost must 
be replenished from mains. This loss is quite small, so 
that the use of this cooling tower for heat disposal cuts 
the demand for water to about 5 per cent of what it 
would otherwise be. 


The Economy of Evaporative Condensers 


The second stage was the development of the Carrier 
evaporative condenser (Figure 1), in which the fune- 
tions of the eondenser and the cooling tower are com- 
bined. The features of water conservation have been 
slightly improved and the space occupied by equipment 
greatly reduced. This piece of equipment may be placed 
upon the roof of a building and appear as a small 
rectangle or, if it is feasible to lead air to and from it 
through ducts, may be tucked away in one corner of 
the machinery room. 

Since there is no windage loss from the evaporative 
condenser, it requires considerably less than 5 per cent 
of the water which would otherwise be required. Both 
the tower and the evaporative condenser are instru- 
ments for the conservation of water and are fully de- 
veloped practically and commercially. 

Single rooms of moderate size are now being cooled 
with pleasingly designed equipment which requires no 
water at all. It is possible mechanically to do the same 
with larger equipment, but hardly practicable because 
of costliness and size. Therefore, a broad attack upon 
the problem of demands requires that an average be 
assumed for all types of refrigerating machines, as 
well as for varying economic balances between water 
temperatures and costs, and power costs. 
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Fig. 3—Modern Type of Small Refrigerating Machine. 
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Fig. 4—Modern Evaporative Condenser 


For a given power rate, cold water may throw the 
balance in favor of heat disposal entirely by water— 
warm water may do the opposite. Lower power rates 
may favor conservation of water—high power rates the 
opposite. A combination of highs of water temperature 
and power cost operate strongly in favor of heat dis- 
posal by evaporation. Cold water is favorable to those 
types which are large consumers of water, and to chem- 
ical adsorption and absorption types; warm water the 
reverse. 

The complexity of these economic forces becomes ap- 
parent when it is realized that power for air condi- 
tioning may cost from less than lc per kw.-hour to 
more than 3c; that water may cost from 45c per 1,000 
cubic feet, up to $2.85—perhaps higher; that the tem- 
perature of the water coming in from mains may range 
in summer from 56 to 85 deg. F.; and that pocketbook 
limitations as to available capital may enforce the pur- 
chase of equipment which is above average in demand 
for water or power, or both. 


Water Requirements 


Two gallons per minute per ton of refrigeration pro- 
duced is considered a fair figure for this average. 

Table I presents a fair cross-section of the water 
requirements of air conditioning for various uses in 
a typical city. 

In Table I— 

1. BTU per person per hour is the average “total 

heat” to be dissipated. 

2. Maximum Demand) — BTU/Person 

Gallons/Hour § 12000 BTU/Ton 
<x 2 GPM/Ton X 60 Minutes 

3. Hours per season and Soad factors are from expe- 
rience. 

The averages obtained in Table I are carried forward 
into Table Il, and expressed in more convenient form. 
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TABLE I—WATER REQUIREMENTS IN GALLONS PER 
PERSON PER COOLING SEASON OF 120 DAYS OF 
VARIOUS APPLICATIONS OF AIR 





CONDITIONING* 
an = S 
e. 2 g b 
~~ we ; 

Pei * 4 

s » © os 5 a= 
by see w§ a E2 = O's & 
Y Ss = 5 n ot a] 7 ~ * OD > 
-_ on oS 2% = es w 
ej s& 2G 6 8¢u & Ses 
= 4S 2 =sG&e F st. 
a Bz So} 3.8 os Sok 
fae) =e D& OnE WK SEE 
Residence ....... 4,000 40 2,900 116,000 30 34,800 
i. ieee 1,400 14 1,200 16,800 50 8,400 
| 4,700 47 1,200 56,400 40 22,500 
Lunch Room ...1,600 16 900 14,400 50 7,200 
Restaurant ......2,000 20 1,200 24,000 60 14,500 
Drug Store ..... 2,000 20 1,800 36,000 60 21,500 
pc. ee 1,000 10 1,500 15,000 30 4,500 
Dept. Store......1,600 16 1,200 19,200 60 11,500 
Average ...... 2,300 37,000 15,600 





*Compiled by Carrier Engineering Corporation. 


Note that in the three sections of this Table are given 
the gallons per person: 

(a) Without the use of conserving equipment (a 

partly discontinued practice). 

(b) With present practice. 

(c) With full use of conserving equipment. 

Note carefully that they are NOT per capita consump- 
tion, but will become per capita consumption if and 
when a certain point of saturation, with respect to the 
installation of air conditioning, is reached. 

It is possible to consider saturation from two points 
of view. The first is absurd, but should be defined in 
contrast with the second which is useful in this study. 
The first is building saturation, that inconceivable stage 
at which every square foot of habitable space, occupied 
or unoccupied, from the most magnificent to the lowli- 
est. is air conditioned. 

The second, and usable saturation, is that stage at 
which air conditioned space is available for 100 per cent 
of the population on which per capita water consump- 
tions are based. In other words, each and every person 
making up the population could be in the available air 
conditioned spaces at the same time without overloading 
the equipment. 

This is population saturation, and if and when it is 
reached the values given in Table II will then become 
the PER CAPITA CONSUMPTION of water due to 
air conditioning. 

Therefore, if the present percentage of saturation 
could be determined, it would afford a factor with which 
the PER PERSON rates in Table II can be converted 
into PER CAPITA rates. 

The best data known to the authors was published in 
the April, 1936, issue of “Heating and Ventilating.” 
This issue tabulates the “Number and Size of Summer 
Air Conditioning (Cooling) Installations in Typical 
Cities During 1935 as Reported by Twenty-Seven Util- 
ities to Whose Lines the Installations are Connected,” 
as well as similar data prior to January Ist, 1936. They 
include “Commercial, Industrial, Theater and Recrea- 
tional, Public and Institutional, and Residential” instal- 
lations. 


TABLE II—AVERAGE WATER REQUIREMENTS GALLONS PER PERSON* 


(2) 1935 practice which (3) If 100% evaporative 
. (1) If no evaporative conden- was 60% use of evaporative condensers and cooling 
sers or cooling towers used condensers and cooling towers towers used 
if cooling season of 120 days...... 15,600 , 780 
Maximum per day ...........ee08% 300 130 15 
Average per day per year of 365 days. 43 18 2 





*(Compiled by Carrier Engineering Corporation). 
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“Heating and Ventilating” states—“There is thus a 
definite record of nearly 300,000 horsepower and up- 
ward of 6,000 separate installations of summer air con- 
ditioning in buildings up to January Ist, 1936. The 
actual total is still not known but it is believed that the 
total number is around 8,000, and that the total horse- 
power exceeds 350,000.” 

The total horsepower of this connected load will be 
converted into the number of people air conditioned if 
it is multiplied by a factor “5,” which is obtained as 
follows: 

12000 1 

ee XK =m 1.10 = 5, in which 

2300 1.15 

12000 is BTU per hour per ton of refrigeration, 

2300 is average BTU per hour per person—(Table 
I), 

1.15 is average horsepower per ton including power 
for air motion, and 

1.10 is a 10 per cent allowance for other than motor- 
driven refrigeration. 

This conversion is carried out in Table III, which 
shows that, up to and including December 31st, 1935, 
air conditioning installations in twenty-five cities had 
reached 5.7 per cent of population saturation. There- 
fore, based on 1935 practice in the installation of cool- 
ing towers and evaporative condensers, water consump- 
tion has reached 5.7 per cent of 18 = 1.03 gallons per 
capita per day with a peak of 5.7 per cent of 130 = 7.4 
gallons per capita on the day of maximum demand. 

In Table IV is shown the number of people for whom 
air conditioning was installed during the year 1935. 
Note well that in thirty-three cities, having a combined 
population of 27,006,000 people, the average rate of in- 
stallation in 1935 was 1.27 per cent, but varies over a 
very considerable range according to sales in different 
cities. Washington is far in the lead, due to large in- 
stallations in the new federal buildings. 

This 1935 factor applied to the per person rates in 
Table II shows that the increments of increase in 1935 


were 1.27 per cent of 18 = 0.23 gallons per capita 
average daily use with a peak demand of 1.27 per cent 
of 130 = 1.65 gallons per capita. 


The increment for 1936 will be considerably greater 
than that for 1935—perhaps doubling, and continuing 
to double for several consecutive years before assum- 
ing a slower rate of increase. An increase of 1 per cent 
of urban population saturation means a business of 


$75,000,000 to $100,000,000. 
The Meaning of Conserving Equipment 


If sales of air conditioning double in 1936, 1937 and 
1938, average daily use per capita will have reached 4 
gallons, with a peak demand of 30 gallons per capita if 
1935 practice in the use of conserving equipment is con- 
tinued. If full use of conserving equipment be started 
on January lst, 1937, the respective figures would be- 
come 1.8 gallons and 13 gallons. 

In all of the foregoing, average factors are used. 
They serve as examples for the use of a city factor 
for determining and predicting conditions in that par- 
ticular locality and may be extended beyond 1938 if 
assumptions as to air conditioning sales are made. 

Recorrecting factors should be applied in determin- 
ing and predicting water requirements for particular 
localities or cities. Since a rate of 2 gallons per minute 
per ton of refrigeration was used as a base rate, some 
recorrecting factors are: 
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(1) Where water temperature rises to 80 deg. F. ; 
summer—add a 
To Column 1 of Table II—50 per cent 
To Column 2 of Table I1—20 per cent 
To Column 3 of Table II— 0 
(2) Where water temperature does not exceed 75 
deg. F. but costs as much as $1.50 per 1,000 cubic fee 
and power may be had for less than 1.5 cents per KWH 


—add 


TABLE II—WATER CONSUMPTION FACTORS FOR 
AIR CONDITIONING SOLD UP TO AND INCLUp. 
ING 1935 IN 25 CITIES 
(Data on Air Conditioning Installations by Courtesy of “Heat 
& Ventilating” ) [ — 


} People 

Air Condi- for Whom Air 

tioning Installed Conditioning Installed 

: Total %o of Pop, 

Number Horse- or Wtr 

Year Population of Plants power Number Factor 
Prior to 1933 .25,181,000 1,161 162,125 810,000 32 
1933 ........25,181,000 799 18,939 95,000 4 
~ eee 25,181,000 1,568 46,874 235,000 9 
1935 ........25,181,000 1,994 60,110 + 300,000 12 





Up to and in- 
cluding 1935.25,181,000 5,522 288,048 1,440,000 57 


TABLE IV—WATER CONSUMPTION FACTORS FoR 
AIR CONDITIONING SOLD IN 1935 IN 33 CITIES 


(Data on Air Conditioning Installations by Courtesy of “Heating 
& Ventilating”) 








; People 
_ Air Condi- for Whom Air 
tioning Installed Conditioning Installed 
: Total % of Pop. 
Number  Horse- or Wtr. 
City Population of Plants power Number Factor 
Boston ..... 1,700,000 54 1,851 9,300 6* 
New York .. 6,900,000 283 11,031 55,000 8 
Newark .... 565,000 21 508 2,500 4 
Jersey City.. 317,000 7 34 170 J 
Philadelphia. 1,950,000 116 4.770 24,000 1.2 
Baltimore ... 823,000 88 2,400 12,000 1.5 
Washington . 487,000 159 8,634 43,000 8.8 
Rochester ... 329,000 28 668 3,300 1.0 
3uffalo ..... 620,000 46 656 3,300 5 
Pittsburgh .. 832,000 95 1,423 7,100 8 
Toledo. .... 292,000 26 490 2,500 9 
Detroit ..... 1,760,000 90 4,395 22,000 1.3 
Cincinnati .. 538,000 96 2,505 13,000 2.4 
Indianapolis . 367,000 27 1,330 6,700 18 
Met. Chicago 3,460,000 317 5,461 27,000 8 
Milwaukee .. 653,000 25 441 2,200 a 
St. Louis.... 927,000 187 5,371 27,000 2.9 
Minneapolis . 484,000 35 459 2,300 a 
St. Paul .... 276,000 19 149 750 .1** 
Denver ..... 288,000 49 129 650 i* 
Birmingham. 278,000 22 951 4,800 1.7 
Louisville ... 308,000 35 713 3.600 1.2 
New Orleans 459,000 59 2,067 10,000 2.2 
Devas «02.5% 273,000 64 1,206 6,000 2.2 
Houston .. os 295,000 46 ; 2,466 oe 12,000 _ Sag 
_ Sub-Total..25,181,000 1,994 60,108 300,170 1.2 
Miami ..... 123,000 45 930 4,700 3.8 
Akron ...«. 255,000 10 49 250 1* 
Kansas City. 405,000 116 3,721 19,000 47 
Syracuse ... 217,000 6 211 1,000 OT 
Hartford ... 214,000 14 172 860 At 
Scranton ... 214,000 10 138 700 3t 
Richmond .. 183,000 74 1,867 9,300 5.1. 
Omaha ..... 214,000 45 —s-:1,133, 5,700 2.71 
_ Sub-Total.. 1,825,000 320. 8,221 41,510 2.3 
Total ...27,006,000 2,314 68,329 341,680 1.27 





*Note this is six-tenths of one per cent. 

#* Anything less than one-tenth of one per cent is given as .1 
*Eleven months only. 

~Ten months only. 









To Column 1 of Table II—30 per cent 
To Column 2 of Table II—12 per cent 
To Column 3 of Table II— 0 3 / 
(3) Where water temperature runs 65 deg. F. or 
-er—discount 
li a veel 1 of Table II—40 per cent 
Column 2 of Table II—15 per cent 
Column 3 of Table II— O 


Conclusions 

The following conclusions seem to be warranted: 

(1) That localities now without an adequate supply 
‘1 seasons of drought should be singled out for 100 
per cent use of water conserving equipment, unless the 
assurance of an additional supply can be had. 

(2) That in localities having an ample supply, pump- 
ing and filtering equipment may eventually have to be 
increased to meet the peak demand. 

(3) That where supply and pumping equipment are 
ample, the concentration of air conditioning equipment 
in the business center may overtax mains at that focal 
point, or installations in the far reaches of residential 
districts may overtax smaller lines serving those districts. 

Acknowledgment—The above paper was presented be- 
fore the American Water Works Assn at Los Angeles, 
Calif., June 7, 1936. 


v 
A Stud Bolt Remover Easily Made 


Those troublesome “frozen” stud bolts or cap screws 
give up easily and without becoming damaged when the 
“stud bolt remover” is gently applied. Here is the idea: 

Select a nut, preferably one having a square head that 
screws on the stud easily and has the same threads as the 
stud. Then cut the nut in two. This can be done by 


GUILE UP WITH STEEL OR 
, BRONZE RODIF GREATER 
{ LEVERAGE 1S NECESSARY 
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THIN STEEL 
~ STRAP 


Simple But Effective Home Made Stud Bolt Remover 


means of the cutting blowpipe if the operator can do 
a skillful job, but for this particular purpose it is better 
to use a hack saw. Line-up the two halves with suf- 
ficient space between them so that they are slightly 
further apart than in their original position. 

On one side, across the cut, bronze-weld a thin piece 
of sheet steel to form a strap, leaving the other end of 
the cut on the opposite side open. The photograph 
shows this quite plainly. 

In use, the nut is simply screwed on the stud bolt. 
A crescent or pipe wrench is then placed on the open 
split end of the nut so that the jaws grip only the front 
portion of the split nut. When pressure is applied the 
wrench jaws tighten up and force the two halves of 
the nut together on the screw threads. The stud is then 
easily removed without damage to the threads. 

More leverage can be obtained by building-up the open 
ends of the nut to about twice the thickness of the 
welded side. Bronze rod or steel welding rod can be 
used for this. 

Try out this idea. It will save time, tempers, and 
stud bolts. (From “Acetylene Tips.”) 
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Treatment of Textile Wastes 
(A Review) 


The Textile Foundation, Inc., now has made avail- 
able a report on “Textile Waste” Treatment and Re- 
covery.” 

The material presented in this 118 page booklet was 
collected during a thorough survey of the field, of 
liquid textile waste disposal. The survey included an 
extended search of domestic and foreign literature and 
study of numerous unpublished research reports, con- 
sultation with the leading chemists and engineers expe- 
rienced in the field, and examination of many plants 
now treating textile wastes All up to date information 
concerning textile waste disposal is summarized in the 
report submitted to the Textile Foundation. 


Among the subjects dealt with in the report, are: 
stream pollution and requirements for purified effluents ; 
textile processes and the nature of the wastes produced ; 
reduction of liquid wastes within the mill and the re- 
covery of by-products; the methods used for treating 
textile wastes and the application of these methods for 
the treatment of certain specific wastes; the treatment 
of textile wastes in combination with municipal sewage : 
descriptions and diagrams of plants treating straight 
industrial wastes, and wastes in combination with sew- 
age; and finally the need for research in the field of 
textile waste disposal, with suggested problems. For 
the use of those who wish to go into more detail con- 
cerning certain phases of the problem, a classified bibli- 
ography of 340 references is included. 


The report was prepared by John C. Geyer and Wil- 
liam A. Perry with the cooperation of the University 
of North Carolina, and in counsel with Dr. H. G. Baity, 
Dean of Engineering. 


A number of copies are available for complimentary 
distribution to those specially interested in problems of 
textile waste disposal. Requests should be addressed to 
the Textile Foundation, Commerce Building, Washing- 
ton, D. C. 


v 


A Six-Year Program of Public 
Works Construction 


A canvass of local government officials throughout the 
country to determine public construction needs for the 
next six years has been started by State Planning Boards 
under the sponsorship of the National Resources Com- 
mittee, the PWA and WPA. 


The sponsoring agencies hope that the program will 
serve to extend the practice, on the part of State and 
local governments, of preparing public construction 
budgets on a long-term rather than an annual basis. It 
is their belief that a six-year public works program, 
kept currently up to date and extended to include an 
additional year as each annual quota of construction is 
completed, should result in more effective planning and 
in increased economy of administration. A similar pro- 
gram of Federal construction is being prepared by the 
Works Progress Administration. 

State Planning Boards are sending to local officials 
printed forms on which the estimated construction needs 
will be listed. These forms will be filled out within the 
next few weeks and returned to the Boards, where they 
will be compiled and used as the basis of a potential 
six-year program. Local agencies wishing to prepare 
such a program may secure forms from their State Plan- 
ning Board. 
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RULES FOR SAFETY 


By SIDNEY S. ANTHONY 


Superintendent, 
Water Department, 
Augusta, Maine. 





UE to an unfortunate ac- 

cident, which resulted in 

asphyxiation and death 
of three employees of the Au- 
gusta, Me., Water Department 
in the Fall of 1935 while at- 
tempting to work in a deep 
manhole, the “Rules for Safe- 
ty” of the Augusta Water De- 
partment as here presented 
were put into effect as of Octo- 
ber 22, 1935: 











S. S. Anthony 


AuGUSTA WATER DEPARTMENT RULES FOR SAFETY 
Safety Equipment on Trucks— 
30 ft. length of %-in. rope for life-line on each truck. 


Safety goggles (2 prs.) on each truck and at each grinding 
wheel. 


Dust mask on each compressor. 


Wolfe Safety Lamp, to detect explosive gas mixtures and warn 
of absence of sufficient oxygen to support life. 


First aid kit on each truck.* 
Entering Manholes— 

No employe is to be allowed to enter any manhole or meter 
pit, for any purpose at any time, without a lifeline securely 
attached to him under his arms and held by another employe who 
is to stay on top with line secured so that it will not drop into 
the hole and be lost. At the first sign of distress on the part of 
the employe in the manhole, he is to be brought up immediately, 
revived, and not allowed to enter again until the manhole has 
been thoroughly blown out. In which case, an air hose shall be 
left blowing into the manhole until the work is completed. Test- 
ing equipment for sampling air will be supplied. 

Grinding and Cutting— 

Protective goggles shall be worn continuously while operating 
grinding wheels, cutting pipe or any other cutting operation where 
cold chisel and striking hammer are used, in the shop or outside. 
Melting Kettles— 

Operators of melting kettles, either lead or joint compound, 
shall wear goggles at all times, as well as men receiving and 
pouring lead or compound. 

Excavations in Highways and Streets— 

Set up at least two horses with signals, one on each side of 
work. Signals or signs to be kept fresh and bright at all times. 
If one becomes soiled or torn or dull ii is to be discarded at once. 
Work on Consumers’ Premises— 


Where work inside of consumers’ premises is required, extreme 
care shall be used at all times to prevent injury or damage to 
private property. 

Where it is necessary to disconnect piping or remove and rein- 
stall meters, before breaking any pipe connection for any purpose, 
an electrical bypass (known as a “jumper”) shall be connected 
around the section to be broken down. This jumper to be left in 
place until all work has been reconnected and service restored. 


Meter readers shall not use boxes or other property in con- 
sumers’ premises for the purpose of climbing up to reach high 
meters. Use ladder provided for the purpose. 

When dealing with customers of the District, or any other 
individual, every employe shall use extreme courtesy in his atti- 
tude and conversation, shall not contradict nor argue with the 
customer, and shall show his numbered badge of identity upon 
request or upon presenting himself to request entrance to any 


*(The contents of the first aid kits are: Cotton batting, 2 in. 
gauze and 1 in. gauze bandage, adhesive tape, 1 and 2 inch roll 
of bandaids, 6 gauze packs, tube of burn salve, can antiseptic 
powder, pair scissors, and pair tweezers, small tourniquet, pack- 
age of carbon monoxide detectors, and first aid book.) 
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house or other private property at any time. Badges should be 
worn on the outside clothing of each employe, authorized to wear 
one, at all times while on the job. 


Refer all disputes with customers to the superintendent, 
Accidents— 


Full report shall be made to the superintendent immediate} 
when any employe suffers any injury, however slight. If injury 
is slight, it may be dressed on the job and employe continue 
work until the next noon or night, when he shall report details 
in full to the superintendent. If serious, he must be taken to 
the Augusta General Hospital at once where he shall have his 
injury dressed and receive such treatment as is necessary, Full 
report to be made to the superintendent as soon as he can by 
reached. 


Accidents to trucks or cars, whomever at fault or whatever 
damage caused, to be reported at once to the superintendent 
together with full facts. Name of driver and owner, license 
number of other cars, place and time of accident, cause, and 
extent cf damage to each car, also to be supplied. 

Truck Drivers— 


1. All employes driving cars or trucks belonging to the 
Augusta Water District will carefully observe ALL traffic laws 
and regulations. 


2. All cars and trucks will come to a FULL STOP at every 
stop sign and use extreme care in proceeding past stop signs, 


3. Speed of cars and trucks shall be maintained at 25 miles 
per hour or less within the thickly settled parts of the city and 
shall not be driven at excessive speeds outside the city. 


4. District trucks shall not be used for transportation of per- 
sons other than district employes to and from work, nor shall 
they be used for personal business or errands of any sort at any 
time. Exceptions: Superintendent’s car and foreman’s truck. 

Acknowledgment: The above “Rules of Safety” were 
presented by the author before a meeting of the Maine 
Water Utilities Association. Subsequently, they have 
appeared in the Journal of the Association but for the 
benefit of readers of WATERWORKS AND SEWERAGE are 
here reproduced.—EpIrTor. 
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"Frozen Devil's Breath," 
Man's Coldest Product 


To Cooper-Bessemer Corporation we are indebted for 
the following story—which involves one of the most 
novel uses of their Deisel engines for compressor op- 
eration. The story does not pertain to water or sewage 
but the romance in it is intriguing—in fact, it sounds 
like a Jules Verne or Baron Munchausen tale in relat- 
ing “How the. Breath of the Devil was Turned into 
Ice.” 

In about the hottest spot on earth one finds Devil’s 
Kitchen located in California’s desert on the edge of 
Salton Sea and almost 300 feet below sea-level. From 
the fuming and sputtering mud geysers comes the 
“Breath of the Devil”—smelly gases and steam. An 
enterprising and chemically minded woman—Mrrs. Mary 
Einhart—took samples of the gas for analysis. She 
found it mostly carbon dioxide, the result of hot salt- 
water attack on deep lying limestone under high pres- 
sures. With this natural dependable source of carbon 
dioxide available, she raised money and built the Imperial 
Dry Ice Company plant which compresses, liquefies and 
solidifies the gas into “dry ice.”” From the nearby oil 
wells comes the cheap supply of fuel needed. 

To cool automobiles traveling the desert country, Mrs. 
Einhart’s product is a great boon. At filling stations 
a chunk of “dry ice” can be purchased for cooling the 
car in transit, as it “melts” and runs away, without 
so much as a damp spot left on the floor, Thus the 
coldest substance used by men comes from the hottest 
place on the American continent. 


















By E. T. CRANCH 
Manager, New Rochelle (N. Y.) Water Co. 


this time to discuss a piece 

of equipment which was de- 
veloped by The New Rochelle 
Water Company as a direct re- 
sult of the Superintendents’ Ses- 
sion of the Convention of the 
New England Water Works 
Association held at Providence, 
Rhode Island, last year. At that 
session Mr. Sidney S. Anthony, 
Superintendent of the Augusta 
(Me.) Water District told of 
the tragic results of men going 
down into a deep, unventilated 
manhole.* The writer realized that this same situation 
might easily arise anywhere. Recollecting the discom- 
fort he had experienced at times in going down deep 
into manholes, he felt that he had been extremely lucky 
in getting out of the manhole with only a feeling of 
discomfort. 

On his return to New Rochelle a search was started 
for a suitable mechanical blower which wou!d answer 
the following specifications: (1) prove reliable, (2) 
be easily portable, (3) prove capable of being used in 
any location, and (4) be inexpensive. 

Blowers with an electric drive answered the first and 


I SEEMS appropriate at 


The Author 




















Hand-Forge Blower Converted to a Manhole Ventilator (Note 
the Home-Made Adapter Connecting Air Tube to Blower). 


VENTILATING MANHOLES BY HAND BLOWER 





























Mr. Wright Demonstrates the Ventilating Blower to an 
Interested Audience. 


second specifications. There are, however, places where 
a blower is needed where there is no electric current. 
This eliminated the consideration of electrically-driven 
blowers. Also the electrically-driven blowers were far 
from inexpensive. 

Blowers with a gasoline engine drive were consid- 
ered. These seemed fairly reliable, though at times 
even the best gasoline engine falls down on the job 
when most needed. They also were reasonably portable 
and could be used in practically any location except that 
when used at night the noise of the gasoline engine 
might be objectionable. However none of them came 
within the fourth specification of being inexpensive. 

Mr. Wilbur T. Wright, Jr., Storekeeper of The New 
Rochelle Water Company, then conceived the idea of 
using a hand-forge blower. We were not sure that we 
would get enough volume of air with this type of equip- 
ment, but the blower was very inexpensive and we 
thought it worth trying. So we purchased a blower 
and a regulation air tube. Then we had a tinsmith 
make an adapter to connect the blower and air tube. 
The whole outfit cost approximately $30 and has proven 
entirely satisfactory. The accompanying photographs 
picture this simple piece of safety equipment. One 
photograph also shows the ever-present youngsters, 
though if this had been a dangerous manhole they 
would not have been permitted so close to the opening. 

This equipment answers all the specifications. It is 
reliable; easily portable; capable of being used at any 
location, even at night without annoyance because it is 
very quiet. And, furthermore, it certainly is inexpen- 
sive. 

*On the preceding page is a set of ‘‘Rules for Safety’’ which 


Mr. Anthony has set up for safeguarding the workmen of the 
Augusta Water. Department.—Editor. 


Water Works and Sewerage—September, 1936 

























































342 


OpERATING ACTIVATED SLUDGE PLANT TO PREVENT SLUDGE BULKING 




















The Rockville Center L. I. Plant. Blower House and Laboratories 
in Background. Digesters Between Aerators and Glass Covered 
Beds, Gas Holder Not Visible. 





OPERATING AN ACTIVATED SLUDGE PLANT 
TO PREVENT SLUDGE BULKING 


By C. GEORGE ANDERSON* 
Supt., Sewage Treatment Works 
Rockville Center (L. I.), N. Y. 


T THE Rockville Cen- 
ter Sewage Treatment 


Plant, we were con- 
tinually troubled with sludge 
bulking to various degrees 
up to about two years ago. 
At that time we were at- 
tempting to carry 2,000 to 
3,000 p.p.m. of solids in the 
mixed liquor in the aeration 
tanks and were returning 20 
per cent of sludge by vol- 
ume. <A great variety of 
opinions as to the cause of 
this bulking existed and 
many correctives were tried 


The Author 
mostly with little or only partial success. 


Some Observations and Trials 


The possible effect of septic sewage was eliminated 
by prechlorination which was provided at a distant 
pumping station as an odor prevention measure. It has 
since been used to keep the sewage reaching the plant 
in a fresh condition. 

The partially chlorinated sewage arrives at the plant 
~ *Note: For the completeness of the Rockville Center records 
and Mr. Andersen's reports went the award of the New York State 


Sewage Works Ass’n, presented to that operator keeping the best 
plant operation records submitted in the competition.—Editor. 








with an average pH of 6.7 and after entering the first 
aeration tank unit increases to 6.9, which is maintained 
through the aeration tanks. To determine the effect of 
pH, lime was fed to produce various pH readings up 
to 8.2 for a period of three months but did not show 
any beneficial results. After the first year and a half 
the digestion tanks were well balanced and the super- 
natant liquor going to the crude sewage had no greater 
B.O.D. than a strong sewage. 

Deflectors were placed on the inlet pipes to the final 
clarifiers to prevent sludge zone disturbances and effect 
better displacement, but none of the alterations seemed 
to be of material benefit. 

The use of coagulants was tried without success. 

After 3 years of operation the original aeration tubes 
became clogged to the extent that could not be overcome 
by back-washing with water and even acid baths were 
of no benefit. New tubes of somewhat greater porosity 
(80 cu. ft. per tube) were then installed and have oper- 
ated for a period of 3 years without apparent clogging. 
It was then that we first came to appreciate the value 
of maintaining dissolved oxygen at all times in the mixed 
liquor of the aeration units—one factor not stressed in 
the many suggestions offered us. 

After investigating the many possible reasons for 
bulking that had been suggested or described, with their 
respective cures, and having heard that the same trou- 
ble had been experienced at other plants, the writer 
thought that he would start at scratch. This, because 
no one seemed to have a satisfactory answer to the 
problem. Realization that we were working with liv- 
ing matter existing under conditions every bit as ex- 
acting as man or animal, I reasoned that the process 
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One of the Odorous Mosquito Breeding Percolation Beds—Now 
Abandoned Since the Advent of Mechanical Vacuum Filtration 
7 of Effluent. 


could not be over-fed (over-loaded) or the organisms 
rushed in their work. Dissolved oxygen seemed essen- 
tial and without it the effective organisms could not 
survive and septic effects would set up. 

That there was death or septic action going on in 
this living matter when dissolved oxygen disappeared 
was proof that we did not have sufficient aeration, even 
when using our full capacity of blowers. The obvious 
answer was, therefore, either more tanks, more air, or 
a lessened demand for oxygen by reducing the number 
of organisms or organic matter requiring it. It was 
this reasoning that led me to find that too much sludge 
was being carried in the mixed liquor. The next ques- 
tion that had to be determined was how much sludge 
should be carried and how to control and regulate this 
quantity. 

I had at one time used a centrifuge in a laboratory 
and had also heard that it was used in sewage work, 
and so proceeded to make a centrifuge out of a knuckle- 
jointed electrical fan by bending the blades to hold the 
tubes. This crude centrifuge is still in use. Samples 
were taken at various parts of the system and by sludge 
return control we varied the amount of solids main- 
tained in the mixed liquor. From this point we grad- 
ually determined the concentration of sludge in the 
mixed liquor that would give the best results. This 
we found to be between 800 and 1000 p.p.m. (dry basis) 
for our conditions. The tolerance was arrived at by 
carefully watching the dissolved oxygen test on the 
mixed liquor in the aerators and by the determination 
of the amount of sludge, by cut and try method, that 
could be carried without depletion of dissolved oxygen 
in the mixed liquor, and simultaneously give the best 
effluent without bulking at any time. 


Another complication with our activated sludge plant 
was the fact that all the sewage was pumped to the 
plant at markedly varying rates. By throttling the dis- 
charge valves on the pumps, so that the rate of flow 
to the sewage treatment works is more nearly the same 
throughout the day, the loading is smoothed out and 
the maintenance of solids balance in the aeration tanks 
is simplified. By frequent determinations of the solids 
returned from the final tanks (obtained by the centri- 
fuge test on returned sludge and weir readings) it is 
possible to maintain the amount of solids in the aera- 
tion tanks -within desired limits. 

I have also been able to help plant operation by con- 
centrating return sludge as much as possible. By this 
concentration (6 to 7 per cent solids) the volume of 
return was reduced to 13 or 14 per cent. Such reduc- 


tion has the effect of increasing the detention period in 
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the aeration tanks from 35 to 45 minutes, which is of 
considerable advantage during hours of maximum sew- 
age flow and shortest detention. 


Concentrating sludge has the further benefit that it 
becomes a more positive way of handling and propor- 
tioning the sludge returned to maintain the desired sol- 
ids content in the aeration units. I have found that for 
a given speed of the sludge removal apparatus in the 
final clarifiers there is a limit to the rate at which sludge 
should be removed, no matter whether by pump or air 
lift. Also, that in trying to maintain a 20 per cent re- 
turn by volume, there is a positive short-circuiting in 
the clarifier, resulting in a sludge take-off which varies 
greatly in solids concentration and age of sludge be- 
tween point of its deposition and point of take-off from 
the clarifier. By slowing down on the rate of sludge 
withdrawal, more sludge per gallon was removed; and, 
furthermore, the sludge did not build up at the sides of 
the tank where it could become septic and then bulk. 
The solids in the return did not check with the known 
solids in the tank, indicating that the sludge was not 
being completely displaced. The clarifiers were then 
pumped out to see the exact picture of conditions, which 
confirmed our suspicions. 


After discovering what was going on in the clarifiers 
air lift was discontinued and removal of sludge by pump 
was started. The pump line valves are regulated so 
that equal amounts of sludge is drawn from each clari- 
fier and the pump discharge flows over weirs. Through 
a connection on the discharge line the desired quantity 
of excess sludge is drawn off continuously and seems 
to be the ideal operation. The excess sludge drawn off 
is then concentrated to 50 per cent of its original vol- 
ume, by decantation, before delivery to the digestion 
tanks. 


Operating Control Tests 


In operating the aeration tanks and final settling tanks 
we utilize several control tests. 


Settling Test 


Sludge in the mixed liquor taken from the outlet end 
of the aeration tanks must settle out to 20 per cent or 
less, by volume, in 10 minutes. (Normally, the figure 
is 12 per cent.) Should sludge volume continue to run 
above the 20 per cent limit for as long as 24 hours, 
and should the sludge not be properly removed in final 
tanks indicating a real bulking sludge, dry hydrated- 
lime is added directly to the mixed liquor in the aerators 
to the extent of 150 p.p.m. or 600 pounds to 500,000 
gallons. This acts as a positive coagulant and the sys- 
tem can be purged of the unsatisfactory sludge by tak- 
ing out a large percentage for digestion. This drastie 




















Aeration Tanks, Showing Some of the Grounds Beautification 
and Residences Beyond. 
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action gives the remaining sludge a chance to more 
quickly revive itself instead of allowing the revival to 
drag out for days, during which time there will be poor 
purification and probable bulking. After liming, the 
effluent is somewhat inferior for about four hours but 
shortly afterwards satisfactory purification returns. We 
have, fortunately, not found it necessary to employ this 
extreme corrective measure for more than a year. 


Total Solids in Mixed Liquor and Return Sludge 


Total solid determinations are made daily on the re- 
turned sludge and mixed liquor. The returned sludge 
averages 12,000 p.p.m. total solids (dry) and the mixed 
liquor 900 p.p.m. These concentrations are controlled, 
as already described, by checking the amount of solids 
by centrifuge as frequently as necessary, and by weir 
readings on the returned sludge. We have established 
a weir reading for the various rates of sewage flow 
(pump discharge) which gives us the desired solids in 
the mixed liquor for the various rates of flow. With 
this operation, healthy sludge having good settling char- 
acteristics, can be maintained. As an extra check, at 
least once each shift, a rod with sample bottles attached 
vertically is gently lowered to the bottom of the final 
settling tanks to check the sludge depth at center and 
at the sides. This precaution is taken on account of 
changes in operating personnel from time to time. The 
minimum amount of sludge is carried in the clarifiers 
and this practice insures a more continuous aeration of 
the sludge held in the system and less opportunity for 
systization in the clarifiers. 


Dissolved Oxygen: 


Dissolved oxygen determinations are made daily 
(more frequently if necessary) on the mixed liquor 
in the aeration tanks. These show dissolved oxygen 
ranging from a trace in the inlet section to 3 p.p.m. in 
the outlet section. We have found this test to be a 
positive and essential check on plant operation. 


B.O.D. and Total and Suspended Solids 


B.O.D. and solids determinations are made daily 
throughout the plant. 


Back Washing Diffuser Tubes: 

The porous tubes are back washed at least once every 
two weeks, winter and summer. New tubes have been 
installed and this washing procedure will be continued. 
Tubes are back washed by connecting a hose to a T in 
the air pipe leading down to each aeration unit with 
twin tubes. 


Aeration Tanks: 


Aeration tanks are checked frequently for the pres- 
ence of any settled material in the bottom of the tanks. 
This is done by using a long iron hoe. No sedimenta- 
tion in the aeration tanks has been observed since the 
agitation of mixed liquor was increased, first by crack- 
ing the low porosity and clogged tubes and later their 
replacement with the more porous tubes. 


Primary Settling Tanks: 


The primary tanks are operated with 1 to 2 feet of 
crude sludge held in the hoppers at all times—no acti- 
vated sludge being wasted to the crude sewage. By 
following this procedure, concentrated sludge can be 
drawn from these tanks and much undesirable liquor 
kept out of the digesters. The sludge drawn in a semi- 
septic condition is most active in breaking down the ex- 
cess (thickened) activated sludge, which is still largely 
in an aerobic condition, so that when the two sludges 
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are mixed while entering the digesters the mixture js 
more quickly acted upon by the anaerobic digestin 
sludge. This procedure, therefore, has the first definite 
advantage and to our thinking the second. 


Operating Results for 1935: 


A full-time chemist is employed at the plant and a 
large number of determinations are made throughout 
the day, showing in detail the functioning of al] the 
plant processes. The operating report for 1935 as sypb- 
mitted to the State Department of Health required some 
34 sheets. 


In general the plant is operating very close to its de- 
sign capacity of 2 million gallons a day; but, by operat- 
ing improvements and careful control, the air consump- 
tion has been reduced to about 2 cubic feet of air per 
gallon. At the same time, we are happy to say. the 
operating efficiency has been increased. ; 


Odors: 


The fact that the plant is being operated without 
nuisance is proven by the new construction of high 
class residences directly adjacent to the plant. The 
plant grounds are also used as a park and some of the 
effluent percolation beds that have not been required 
since the installation of the vacuum filters (substituted 
for the difficult and odorous percolation pits) have been 
converted into a skating pond. 


Summary 


1. By operating the Rockville activated sludge plant 
as we do, sludge bulking has been eliminated by pre- 
venting conditions from setting up which we believe 
are primarily responsible for plant upsets and the bulk- 
ing of sludges. 

2. Whereas, observation of plant results will show 
that probably a little more aeration time might lower 
the suspended solids in the effluent from our secondary- 
clarifiers, our treatment results are considered good. — 

3. A plant operating at or near its capacity, such as 
is the Rockville Center plant, needs close attention at 
all hours of the day. Furthermore, the operating per- 
sonnel should be of the type that have an interest in 
their jobs. 


Acknowledgment: The above article represents a re- 
write containing portions of a paper presented by the 
author before the New York State Sewage Works As- 
sociation at Lido Beach, L. I. 


. 


Commercial Ferric Sulphate 
25 Per Cent Ferric Iron—(A Correction) 


In an article in our July issue, by Wm. H. Baum- 
gartner—“Comparative Costs of Iron Salts for Sewage 
and Sludge Treatment’”—the author points out two 
errors. The first is under the paragraph discussing the 
“Tron Content of Salts.” In describing commercial ferric 
sulphates the statement should read : “Commercial grades 
usually contain 25 per cent soluble iron of which 19 to 
25 per cent in ferric iron.” In the article the statement 
reads: “. . . of which 19 to 20 per cent is ferric iron.” 

The second error appears in Table II, comparing the 
cost of ferric-iron when purchased in various forms with 
that produced locally from chlorine and scrap iron, and 
by chlorinating ferrous sulphate (copperas). In check- 
ing the calculations the author finds the cost per cwt. of 
iron from chlorinated copperas should be $5.55 for 
coagulation and $6.37 for sludge conditioning, instead of 
the figures $5.30 and $6.10 which appear in Table II. 








COOPERATION BETWEEN 


ON WATER AND FIRE DEPARTMENTS 


Part | — What Water Superintendents Can 
Do to Enhance Fire Protection 


By SHERWOOD BROCKWELL 


State Fire Marshal, 
Raleigh, N. C. 


AVING been Chief of the Fire Department in 
H one of the larger cities, I believe I am qualified 

to know the value of a reliable water works 
system. I am also in a position to say to you that I 
have developed a “profound respect” for the water 
works superintendent who is charged with the important 
duty of maintaining an ample supply of water for a city 
or town; and, who has done it under conditions of 
municipa! finances recently prevailing. 

Eight years ago I appeared before the North Carolina 
Section of the American Water Works Association with 
exactly the same topic: “What the Water Works Su- 
perintendent Can Do to Cooperate With the Fire De- 
partment.” 

Seven years ago the North Carolina Fire College and 
Drill School was established and one of the first in- 
structors to appear on the program was one of water 
works men who had spoken following me a year before. 
He came through with a wonderful and practical talk 
and chart demonstration of flow from different sized 
mains and nozzles and effectiveness of fire streams. 


This was followed by actual demonstration of a fire- 
pumper taking suction from various sized mains and a 
second to show distance and height of fire streams from 
various sized nozzle tips. Since that time every fireman 
who has ever attended a session of the North Carolina 
Fire College and Drill School has been schooled in a 
manner patterned from that lecture with demonstrations. 
As a result there can be found on nearly every fire- 
pumper in North Carolina a fire stream table. Also, 
practically every city and town in the state has its 
hydrants painted to designate the diameter of the main 
to which they are connected. Ninety per cent of these 
cities and towns have standard hose couplings. That’s 
the fireman’s answer in North Carolina. Now comes 
the query, “What have you fellows done as Water 
Works Superintendents ?” 


Now, let’s first face some facts and some responsi- 
bilities. For the past ten years, the people of North 
Carolina have spent more money because of fires and 
for protection against fires than they have for education. 
That is a fact which places on you water works men as 
much responsibility as it does on any group of firemen 
in the state. Now I will in part answer my question. 
[ do not know what else you have done, but I will tell 
you one objectionable thing you have cdnsistently coun- 
tenanced or encouraged. 

In a vain attempt to produce a few more dollars’ 
revenue for your water works system, you have dis- 
couraged the proper and scientific use of water as a fire 
extinguishing agent and thereby allowed fire risk after 
fire risk to continually jeopardize the safety of your 
community. 

I refer to service charges for private fire protection 
and have in mind right now a fire in which T partici- 


pated less than three months ago in which a city block 
was threatened for more than four hours. The entire 
water works plant pumped at full capacity for over 
four hours—and, that cost a plenty. Every pumper in 
the Fire Department was blasting away and being worn 
out for over four hours. More than 444,000 gallons of 
water were thrown into that building, whereas, if the 
property had been equipped with an approved sprinkler 
system, probably not over three hundred gallons of 
water would have been used. Values saved in that 
city would have been more than can possibly ever hope 
to be derived from charges for standby fire protection 
for private properties. If the owners of that store, 
when rebuilt, desire to install the sprinkler system which 
every student of fire-fighting knows to be the most de- 
pendable known scheme to nip fires in the bud these 
owners would be called on for an extra charge for cut- 
ting the main and an annual continuous charge of at 
least one hundred dollars. 

Getting back to the question of “What water works 
superintendents can do to help the Fire Department 
function more effectively” as long as a municipal water 
works is run primarily as a revenue producer there is 
little that you, as a superintendent, can do to help in 
actual fire prevention and extinguishment. This is a 
strong statement and I ought to be made to prove it— 
so, here goes. 

In 1887 the city in which you are now assembled 
(Raleigh) installed a water works system. They al- 
ready had a well organized Fire Department.. Water 
was placed out in the streets in mains then; and, in 
the intervening 48 years, we as firemen and water 
works superintendents have failed to bring it one inch 
closer to where a fire is most likely to occur. In Raleigh, 
as elsewhere in the state, the water is still down there 
in the main under the ground held back by a valve at 
the bottom of the hydrant—right where it was in 1890. 


Now, regardless of what we as firemen or water 
works superintendents have done, it is still necessary 
for some one to discover the fire, run to a fire alarm 
box or telephone, and send in an alarm. The alarm 
must be received by the fire department, the fire fighters 
must mobilize; reach the scene of the fire; obtain a 
special wrench; remove a hydrant nipple; attach hose; 
stretch a line; break a coupling, attach a nozzle, convey 
the hose line from the street to the entrance of the 
building, provide an entrance (sometimes forcibly) ; 
negotiate smoke filled corridors—and, then throw water 
where they think it will do the most good. 

Gentlemen, I have been fighting fires for a long time 
and up until recently never realized just how old fash- 
ioned we are. Somebody has been holding a revenue 
dollar above human life and it appears that we firemen 
and you water works men have something to think 
about. 
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One fine morning some man elected to a municipal 
office is going to learn that a municipally owned water 
works system should be a benefit to all instead of prin- 
cipally a revenue producer. Such a man is going to 
appreciate the advantage of scientific application of 
water on a fire through an approved ready to serve sys- 
tem at the potential origin of fires. He will know that 
better fire protection can be given by the city he repre- 
sents. without one cent of added cost to the city or to 
the property owner. Further, that in rendering this 
great service he will eliminate future bond issues and 
subsequent tax for larger and bigger water mains, pump- 
ing plants and fire engines and hose. 


COOPERATION BETWEEN WATER AND FIRE DEPARTMENTS 





When such a man takes office we firemen and water 
works men, who have been satisfied to sit by for fif 
years with the water at the bottom of a hydrant behing 
an airtight valve in a main out in the street; and the 
superintendent who still clings to ‘the idea of collecting 
the extra charge for ready to serve private fire protec- 
tion will be in the position of the “foolish virgins,” 
Gentlemen, let me remind you again that improved fire 
protection is still the problem of the water works men 
and the firemen. 

Acknowledgment.—The above article consists of ex. 
cerpts from a paper presented before the 1935 North 
Carolina School for Water Works Operators at Raleigh 
North Carolina. 


Part Il —Some Opinions and Suggestions of a Fire Chief 


By SELDEN ALLEN 
Chief, Fire Department, 
Brookline, Mass. 


of mutual assistance be- 

tween fire fighting forces in 
her neighboring municipalities, 
the Commonwealth of Massa- 
chusetts some time ago enacted 
a standardization law which 
makes it an offense for any 
water works or fire department 
to employ threads on its hose 
couplings and hydrant nozzles 
which are other than National 
Standard Threads. This con- 
stituted a great step in the ad- 
vancement of fire-fighting facil- 
ities and outside aid, from nearby communities, in stop- 
ping or preventing major fires and conflagrations. 

Based on an experience covering forty years of prac- 
tical fire fighting, I wish to refer to some of the weak- 
nesses in water works systems in so far as they affect 
fire fighting. Concerning some of these, I consider that 
the time has arrived when a definite stand should be 
taken by water and fire departments to correct the prom- 
inent weaknesses. 

Regardless of the opinions of some, I wish to take a 
definite stand in opposition to dependence on the six- 
inch water main as a means of bringing adequate water 
to fire fighting equipment. Such mains have time and 
again proved a snare and delusion. Possibly at the time 
installed such a main, when new and smooth inside, 
may have been satisfactory in residential districts with 
widely separated houses. But, with the growth of hous- 
ing, changes in the main size or the laying of additional 
mains is rarely done, if at all. Time and time again I 
have witnessed short comings or failure of the so-called 
six-inch main. Water works men will argue that, if 
properly grid-ironed, it will serve for the maximum 
load. Possibly, in theory, yes; but in actual practice, 
No! The story of almost every conflagration carries 
with it the failure of the six-inch main. So, I commend 
to you that you give serious consideration to the hazards 
of conflagration and, therefore, serious attention to the 
elimination of the so-called six-inch main in future 
developments. 

The fire hydrant is primarily for the use of the fire 
department ; but, rarely, if ever, have I found that cities 
and towns have any coordinated plan wherein the fire’ 
department is consulted when locations for hydrants 


| N order to insure the value 





The Author 
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are chosen. It is my opinion that in no other depart- 
ment (not even in the water department) should anyone 
have anything to say in selecting hydrant locations: | 
believe that at every street corner the driver of fire 
fighting apparatus should expect to find a fire hydrant. 
On what basis, and where, the policy and practice of 
locating hydrants 500 feet apart originated, I do not 
know, but this system has shown its weakness on many 
occasions. 

Above all, I urge you to turn over the choice of 
location of hydrants to the men who will have to use 
them and depend upon them. I refuse to concede that 
anyone knows any more about where hydrants should 
be located than the experienced fire chief. As to hydrant 
maintenance, however, every phase of this rightly be- 
longs under the water works management. 

“Cooperation” between the water and fire departments 
should not be merely a catch-phrase. It is an economic 
necessity and, it is necessary for the best functioning of 
both departments. We confess that we, as fire-fighters, 
are absolutely dependent upon you who are in charge of 
the water works facilities. We, therefore, ask that you 
take us into your confidence and consider us not as 
extremists; but, rather as men who have a full sense 
of our joint responsibility in the matter of safe-guarding 
lives and property. 

The “peak-load” which must be expected on any fire 
department or water works system comes with a con- 
flagration. Both departments should be designed to 
meet that “load” and continuously prepared and equipped 
to handle it. 

In closing, may I pay tribute to one of your late 
members, Fayette Forbes, a past-president of N. E. W. 
W. A., who was Superintendent of Water at Brookline, 
Mass., until his recent death in his 85th year of life. 
I have worked along side of him for 40 years, and in 
all that time’ I never pulled up to a fire hydrant in 
3rookline that was found to be frozen up. During his 
long service he always had vision and, likewise, the 
courage to fully state the needs of his department to the 
citizens of Brookline. The net result has been the most 
everlasting monument that can be erected to any man— 
the respect and confidence of those he served or worked 
with for so many years. 

Acknowledgment.—This article has been constructed 
from selected portions of the stenographic record of an 
informal address made by the author before the New 
England Water Works Association on January 16, 1936, 














EVALUATING TREATMENTS FOR 


ELIMINATING TASTE AND ODOR 


By OSCAR GULLANS 
cr. Sanitary Chemist, Division of Water Purification,* 
ed Chicago, Ill. 





HE treatment of surface 
T water supplies for the 
elimination of tastes and 
odors has advanced rapidly in 
the past few years and there are 
now several methods of treat- 
ment available to the water works 
operator. Each of these meth- 
ods has its merits in removing 
or preventing tastes and odors, 
some being more selective than 
others and adaptable only under 
certain conditions. We are con- 
fronted then with the problem 
‘of selecting the method of treat- 
ment that will be most efficient, economical, and best 
adapted to the specific needs. To assist in this decision, 
the method of testing the raw water described here is 
suggested as a means of determining rapidly and quite 
accurately the best treatment to use. The results of 
experiments using this method are also presented. 
Realizing that the comparison of odor elimination 
treatments must depend on a sensitive odor test, con- 
siderable attention was given during the past year to 
improving the test. After a thorough study of the 
methods in use (1), the improved threshold test was 
selected as being the more sensitive and best adapted 
for this work. Much of this has already been pub- 
lished (2-3), so that only a brief summary of the odor 
test will be given here. 


The Odor Test 


The procedure for conducting the odor test, known 
as the threshold method, consists essentially of diluting 
the sample to be tested with odor-free water to the point 
where the odor is just detectable. The sensitivity of the 
test is doubled by the use of a glass nosepiece by means 
of which the air, after agitation with the water in a 
covered flask, is conducted to the nostrils with little or 
no dilution or contamination from the surrounding air. 
The odor-free water is obtained by passing the regular 
plant filtered water through a 48-inch bed of granular 
activated carbon in a glass laboratory filter at the rate 
of one gallon per square foot per minute. This water 
is then used for diluting portions of the sample to 250 
cc. in clean 500 c.c. erlenmeyer flasks fitted with glass 
covers. The cold odor test is conducted at a tempera- 
ture of 20 to 25 deg. C., the various dilutions being 
thoroughly shaken and then tested with the nosepiece, 
starting with the odor-free blank and testing the dilu- 
tions in descending order from the highest to the lowest 
dilution with frequent comparisons with the blank. The 
hot odor threshold test is made in the same way after 
heating the covered flasks in a water bath to 70 deg. C. 

lhe dilution factor is obtained by taking the denomi- 
nator of the fraction expressing the amount of the 
original sample in the total dilution. For example, if 
0 cc. of sample were diluted to 250 ¢.c. with odor- 
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free water, the amount of sample in the dilution would 
be 1/5 and the dilution factor would be 5. The thres- 
hold number is the dilution factor at the point where the 
odor is just detectable, but not detected in the next 
higher dilution. If an odor was detected at a dilution 
of 1 vol. of sample plus vols. of diluting water, but not 
at 1 plus 11, the amount of sample in the diluted volume 
containing odor would be 1/10 and the threshold num- 
ber would be 10. Changes of 20 per cent in the con- 
centration of a sample diluted with odor-free water can 
readily be detected by the observer with a little experi- 
ence, using the above method, as long as there is a de- 
tectable odor present. 


Method of Conducting the Tests 


Five extensively used methods of treatment for odor 
removal were used as a basis for the experimental work. 
These consisted of activated carbon treatment, super- 
chlorination and dechlorination, ozone treatment, am- 
monia-chlorine treatment, and aeration. The data se- 
lected cover a period during the fall and winter of 
1935 on the treatment of raw Lake Michigin water 
when objectionable odors were present due to large num- 
bers of micro-organisms. Most of the tests were con- 
ducted in the laboratory, except that in some of the 
superchlorination experiments and in all of the ozone 
tests the regular experimental plant equipment was used. 


Laboratory Coagulation and Filtration—As a control 
test where the laboratory stirring equipment was used 
in the experiments, a sample of the raw water was co- 
agulated with 10 p.p.m. of aluminum sulfate in two- 
liter beakers by stirring with the laboratory stirrer (80 
r.p.m. for 15 min. The coagulated water was then 
allowed to settle for a short period and filtered through 
a clean washed cotton plug in a funnel. The odor 
threshold value was then determined on the filtered 
sample. : 


Activated Carbon Treatment—In conducting the car- 
bon experiments, measured amounts of powdered ac- 
tivated carbon (phenol value 25) were added to the raw 
water in two-liter beakers and agitated with the stir- 
ring apparatus for 15 min. Each suspension was then 
coagulated with 10 p.p.m. of aluminum sulfate and 
stirred an additional 15 min., after which the suspended 
material was allowed to settle and the samples filtered 
through washed cotton plug filters. The amount of 
odor remaining after such treatment was determined by 
the threshold test. The time of contact and coagula- 
tion of the suspended carbon in the laboratory beakers 
was determined by comparative tests run at the same 
time with the regular experimental plant equipment. 
With equal doses of carbon and a normal operation of 
the plant, it was possible to determine what reaction 
time was necessary in the laboratory to give the same 
odor reduction on the same water. It would be well 
for every water works operator in a similar manner to 
calibrate his laboratory equipment so as to obtain re- 
sults comparable with actual operation of his plant. 
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COMPARISON oF ODOR ELIMINATION TREATMENTS 
ODOR THRESHOLD SUMMARY 
AGE DATA 


AVER. 
AUGUST (935 TO FEBRUARY (936 


ACTWATED CARBON | OZONE 


Oo 


Go 
ODOR THRESHOLD NUMBER 


“ 


HOT ODOR THRESHOLD NUMBER 














Comparison of Effectiveness of Various Odor Elimination 
Treatments—Lake Michigan Water 


Ozone Treatment—A standard ozonating apparatus 
was used to treat continuously a stream of raw water 
at a normal rate of 600 gallons per hour. At this rate 
the apparatus supplied sufficient ozone to produce a 
color with ortho-tolidin that was equivalent to about 0.3 
p.p.m. of chlorine. Bacteriological tests indicated com- 
plete removal of B. coli. The odor threshold was de- 
termined on two samples collected at the same time ; one 
being allowed to stand 30 minutes before testing, and 
the other 3 hours in a covered flask. After standing 30 
min. no residual ozone could be detected with ortho- 
tolidin and at the end of three hours the residual odor 
had become stabilized with little change thereafter. 

Chloramine Treatment—The chloramine test was con- 
ducted in the laboratory by adding measured quantities 
of ammonium sulfate solution to two-liter portions of 
the raw water-in covered flasks and allowing them to 
stand for 15 min. before adding the chlorine solution. 
Each flask was thoroughly shaken after each addition 
and then allowed to stand for a three hour reaction pe- 
riod before making the threshold test. The ratio of 
one part of ammonia to two parts of chlorine was se- 
lected. This selection was made based on previous 
experimental data which had indicated the 2 to 1 ratio 
the most effective combination. 

Superchlorination-Dechlorination—In order to deter- 
mine how much odor reduction might be obtained with 
superchlorination alone, two-liter portions of the raw 
water were treated in the laboratory with 1.0, 3.5 and 
6.0 p.p.m. of chlorine and permitted to stand in covered 
flasks for 3 hours. Each sample was then dechlorinated 
with sodium thiosulfate solution and the odor threshold 
determined. The highest dosage of chlorine was per- 
haps beyond practical limits, and the odor reduction at 
1.0 p.p.m. did not provide sufficient data from which 
to draw a conclusion. Referring to the accompanying 
summary graph, it seems that the odor producing com- 
pounds were quite resistant to change on contact with 
the amount of chlorine added. 

As a second part of the super-chlorination experi- 
ment, the regular filter plant equipment was used. The 
raw water was treated with 12 p.p.m. of aluminum sul- 
fate, mixed in the mixing basin for 35 min., and settled 
for 3.6 hours in the sedimentation basins. The chlori- 
nator was set to apply about 1.2 p.p.m. of chlorine to 
the water as it entered the sedimentation basin. The 
filtered water for testing was collected from two of the 
large portable filters, each having 10 sq. ft. of surface 
and containing 24 inches of standard filter sand. They 
were operated at a rate of 2 G.P.M per sq. ft. The 
effluent water contained from 0.6 to 0.8 p.p.m. of chlo- 
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rine, which was removed with thiosulfate before mak. 
ing the odor test. 

Aeration—The aeration test was conducted with 
equipment that approximated plant aeration conditions 
Part of the test was made with a 34-inch hose attached 
to the raw water line and pinched together at the end 
with a clamp to leave an opening 1/32 inch wide and 
1'%4 inches long. Under sufficient pressure the water 
emerged from this opening first as a sheet which grad. 
ually broke up into large drops. Samples of the aerated 
water were collected in a large funnel placed at a dis. 
tance of 10 feet from the nozzle. The water traveled 
along a curve of about 15 feet. 

In the second part of the test, an old fashioned lawn 
sprinkler was adjusted to throw a spray of smaller drops 
of water. The travel of the water through the are was 
10 feet and the samples were collected in a large funnel 
as before. The spray from the lawn sprinkler was 
much finer than could be expected with regular plant 
aeration equipment, but we were interested in learning 
what odor reduction a more complete aeration could 
accomplish. The threshold test was made immediately 
after the collection of both samples. Because of the 
low cost of operation, in some cases aeration possibly is 
a worthy aid in reducing the amount of subsequent treat- 
ment by a more efficient method. However, the accom- 
panying data indicate that satisfactory odor reduction 
could not be obtained with its use alone on this par- 
ticular water. 


Comparison of Odor Elimination Treatments 


The summary of results of these experiments is 
graphically presented in the accompanying diagram. 
Each bar represents the average of 12 complete tests 
selected from the data available. In each case the entire 
comparison test was run in one day within a period of 
7 hours, and there was little or no change in the char- 
acter and odor threshold of the raw water during the 
period in which the tests were conducted. Where there 
was a lapse of an hour or more between tests or the 
collection of samples, additional samples of the raw 
water were collected and tested to detect any change. 
In a few instances there was some change in the raw 
water but not sufficient to affect the results. 

The results of the actual tests, which are shown to 
illustrate the method of comparing the odor elimination 
treatments, must not be considered as an exact compari- 
son of these treatments applicable to every water. They 
are correct for the particular water used in the test at 
the time and in the manner conducted. The data show 
that if the odor threshold is to be reduced to a value of 
2 it is quite obvious that activated carbon treatment in 
some manner would probably be selected. It is also evi- 
dent that a combination of superchlorination and filtra- 
tion or one of the other treatments would materially 
reduce the amount of odor and work to be done by the 
carbon, so that a combination of two or more treatments 
may prove to be the most economical in many cases. A 
complete study of such application has not yet been 
made. 

There is a difference of opinion as to how completely 
the odor should be removed. When the hot odor (70 
deg. C.) is reduced to a threshold of 2, it is doubtful 
whether any odor will be detected by the consumer. | It 
may not be essential to reduce the odor to this point, 
especially with an expensive treatment, but it is be- 
lieved that the hot odor threshold should be as near this 
point as a reasonable cost for the treatment will permtt. 

In order to obtain a good comparison of the treat- 
ments, it is obvious that the most precise measurement 
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thresholds must be made, and the task would 
ficult by any known method other than the 

Since the hot odors are more easily de- 
he cold odors, the hot odor threshold point 
being generally three to five times higher than the cold, 
the graphs are plotted to show results obtained when 
employing the hot odor test. 

With equipment similar to, and tests conducted in 
the manner described here, it is possible for any water 
works operator to determine the most effective treat- 
ment for elimination of objectionable odors. The com- 
parison test is of great value where there are frequent 
or seasonal changes in the character of the water; and 
when it has been determined by test which method of 
treatment is the most effective, under existing condi- 
tions, further tests can be confined to a determination 
of the most effective dosage or rate of application of 
the chemicals involved. 

Summary 

The improved method for a sensitive odor test on 
water is briefly described. 

The comparison of odor elimination treatments may 
be made on the basis of hot odor threshold determina- 
tions before and after treatment. 

Procedures are given for making these tests for the 
comparison of powdered activated carbon, superchlori- 
nation and dechlorination, ozone, ammonia-chlorine, and 
aeration treatments. 

The comparison of a number of treatments by the 
use of such tests is shown graphically. 
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v 
Diesel Engines-Operation And Maintenance 


By L. H. MORRISON, Consulting Engineer and Editor of 
Diesel Power. First edition, 206 pages, 6x9-in., clothboard 
covers. Published by American Technical Society, 850 E. 58th 
St., Chicago, Ill. Price, $2.50. 

As the title suggests, the book is written for those 
concerned with the operation and repair of Diesel en- 
gines. The author aims to meet “the demand for a 
better understanding of Diesel engines and their opera- 
tion, construction, and repair in general, or for those 
wishing to become skilled operators.” The brief work 
is well illustrated, presenting 106 figures consisting of 
photographs, cross-sectional views, and charts in its 18 
chapters. 

The book is begun with a general discussion of the 
Diesel cycles of operation and their peculiarities, enter- 
ing more particularly into present Diesel engine practice 
in the following chapter. A section is devoted to the 
installation of Diesel engings, giving greatest attention 
to the foundation. Five chapters may be thought of as 
dealing with general engine parts discussing designs, ma- 
terials, operating troubles and their remedies with meth- 
ods of procedure, etc. 

There follows a chapter on the types of fuel-injection 
nozzles and fuel pumps for solid-injection Diesels in- 
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cluding their operation and maintenance. The air com- 
pressor, a necessary accessory for the air-injection type 
of Diesel, is next considered with principles and their 
application. Six chapters may be grouped as dealing 
with those accessories necessary to the Diesel plant, as 
follows: The Cooling Water system—different types 
and their operation ; Fuel and Fuel Handling Supplies— 
standard fuels and test standards, storage, etc. ; Lubri- 
cation and Lubrication Systems—recommendations, 
tests, and treatment of lubricants; Exhaust Systems— 
types, tests, and waste heat recovery; Air Filtration—— 
requirements and designs; and Starting Systems—the 
compressed-air type. A chapter is included on starting 
and operating procedure of a general nature with com- 
mon troubles and their suggested remedies. Finally, 
there is found illustrated descriptions of a dozen or 
more of the stationary type Diesel engines found on the 
market with their constructional features. 


v 
"Facts About Water Service Every Customer 
Should Know" 


“Needlessly high biils caused by water wastage not 
alone are expensive to the customer, but likewise to the 
company. They lead to expense in verifying mete 
readings, in answering calls and letters, and in other 
ways Worst of all, they lead to dissatisfied customers.” 

“Satisfied customers are more important than rev- 
enue secured from water wasted through leaks.” 

“Many difficulties and misunderstandings may be 
avoided if customers will follow the friendly suggestions 
made in this pamphlet.” 

Such are amongst the introductory remarks taken 
from the foreword of “Facts About Water Service 
Every Customer Should Know’’—a neat, easy to read 
booklet recently sent out by Indianapolis Water Com- 
pany to its customers. The booklet then brings to the 
reader, in readily understandable language, a discussion 
of “The Common Causes of Waste”; explanation of 
“How to Read a Water Meter” (illustrated) ; “Facts 
About Meters”; “Testing of Meters”; “How the Cus- 
tomer Can Test for Wastage”’; “Preventing Frozen 
Plumbing”; “How to Properly and Safely Shut-off 
Water”; and, at the end, “Miscellaneous Information.” 

This little 33g by 63%-inch booklet of 12 pages makes 
easy mailing and attracts easy reading. Slips into the 
pocket of the man of the house, to read on his way to 
work or at some other convenient time. We believe 
that Indianapolis Water Company, 113 Monument Cir- 
cle. Indianapolis, Ind., will be glad to send a copy of 
this worthy little educational publication to interested 
water works executives. 

v 
Industrial Improvement 


Taxes Toledo's Filters 


Toledo, Ohio, makes it attractive for industry to buy 
water from the city instead of providing less satisfac- 
tory individual supplies. In a single month water sales 
to the 700 industrial users, served by the Municipal 
plant, jumped 60 per cent. R. W. “Bob” Furman, Su- 
perintendent of Filtration at Toledo for many years, and 
recently appointed Commissioner of Water, has found it 
urgent to immediately increase the capacity of Toledo’s 
Filtration Plant to keep abreast of the constantly grow- 
ing demand for water. ‘“Flocculators” will be installed, 
and under way is a study of the “Jewell Sub-Surface 
System for increasing the capacity of existing filters* 
as compared with the construction of additional units. 





*Recounted elsewhere in ths issue—see Report of the Meeting 
of Central States Section, A. W. W. A. 
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RAW-WATER PREPARATION vs. FILTER DESIGN 


Some Observations on the "Filterability Factor," Sand Sizes 
Methods of Filter Operation, and the Hazard of Predicting 
Plant Performance, Based on Results from 


Experimental Glass Tube Filters 


By MARSDEN C. SMITH 
Engineer, Water and Electricity, 
Richmond, Va. 


HE rate at which water 

is filtered has been varied 

through wide limits since 
filtration was first used at water 
purification plants. There is 
nothing new in the statement that 
a very slow rate of filtration re- 
quires but mediocre, if any, 
chemical treatment before filtra- 
tion. But many fail to realize 
that if large grained sand and 
high filtration rates are to be 
taken advantage of almost perfect 
coagulation is requisite, if a truly 
satisfactory effluent is to result. 

Without doubt there is some optimum degree of 
preparation of every raw water for filtration. Whereas, 
a high degree of preparation will, with certainty, increase 
the effective plant capacity, this means less fixed charges 
and investment, but relatively high operating cost. On 
the other hand, a poorly prepared water which requires 
a very slow rate of filtration, necessitates a much larger 
plant; which results in high fixed charges but low chem- 
ical costs. 

In an effort to determine the most economical opera- 
tion between the limits of the old “slow” filter and the 
modern “super-rapid” plant, it became necessary to deter- 
mine the behavior of various filters when operating with 
waters having different degrees of preparation. 

To assist in this study, a battery of eight 2-inch glass 
tube experimental filters were installed. In these tubes 
was placed sand collected from the several plant filters 
(so arranged as to represent an actual cross-section of 
the plant filters) in order to simulate plant conditions, 
as nearly as possible in the operation, and study of the 
behavior of these small scale units. 

The plant filters are each of 1078 square feet area. At 
the time these studies were begun, sand having an effec- 
tive size of 0.41 mm, a uniformity coefficient of 1.40 
and a depth of 34 inches was being used. As a result of 
these studies the sand in one of the plant filters and in 
the corresponding experimental filter was replaced with 
a new sand having an effective size of 0.63 mm, a uni- 
formity coefficient of 1.51 and a depth of 25 inches. In 
addition, all other plant and experimental filters were so 
changed as to increase the effective size to 0.50 mm, 
change to uniformity coefficient to 1.35 and the depth 
reduced to 25 inches. 

The experimental glass filters were operated at the 
same rate and with the same treated (applied) water as 
the corresponding plant filter. The quality of the water 
going onto the filters and individual filter effluents were 
carefully and frequently checked. The filters were oper- 
ated at different rates on successive runs to include in 
the studies the slight differences in the characteristics of 
the various filters. 
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General Conclusions Reached 


The results of these studies have led to the following 
opinions for the Richmond plant and the particular water 
dealt with—that from the James River: 

lst.—The quality of water going onto the filters is the 
most important element in successful filtration—the bet- 
ter the preparation the simpler the problem of filtration, 


2nd.—A factor, which for ease of expression, may be 
called “Filterability Factor,’’ determines the filtration re- 
sults. No chemical or physical analysis of water, known 
to us, permits a determination of this factor, so necessary 
in pre-determining filter operation results. : 


3rd.—The “Filterability Factor” is complex and vari- 
able, but is undoubtedly affected by turbidity intensity, 
type of turbidity, residual coagulant, the chemicals used 
as the coagulant, oxygen consumed, plankton, tempera- 
ture, etc. 


4th—tThe rate of filtration affects the length of the 
run, the per cent of water used for washing, and the 
quality of the effluent. But these cannot be determined 
from any known analysis of the water reaching the fil- 
ters. For example—a filter may actually run more hours 
when operating at 314 m.g.d. than at 3 m.g.d. and at the 
same time have a longer run than a twin filter being 
operated at 4 m.g.d. The total quantity filtered, at main- 
tained rate, may vary in the same manner. But almost 
always the slower rate of filtration produces a superior 
effluent when there is an observable difference. This is 
no doubt largely due to a different distribution in the 
sand of filtered out materials, which is in turn affected 
by the rate of filtration. In addition to the rate of 
filtration, we feel certain that the “Filterability Factor” 
also has its influence in this distribution of solids within 
the sand bed. 

5th.—The limits of degree of preparation of waters 
for filtration, which will make a difference as to create 
a satisfactory or an unsatisfactory filter effluent, is much 
more narrowly defined than was formerly believed to be 
true. 

6th—Larger sands (certainly up to 0.65 mm effective 
size—the largest used in these experiments) give better 
results in all ways when water is properly prepared—1e,, 
when its “Filterability Factor” is good. But, a sand of 
0.45 mm effective size (the smallest size used in these 
experiments) will produce a much better effluent than the 
0.65 mm sand when the “Filterability Factor” is within 
less well defined limits. 

7th.—The rate of increase at which loss of head builds 
up at the beginning of a run has always been found to 
be less than the average rate for the whole run. In 
other words, the loss-of-head vs. length-of-run graph 
will not picture a straight line relationship. 

8th.—Flocculated material has never been drawn 
through a 25-inch depth of 0.45 mm effective size sand 
when the available loss of head is limited to five feet, as 
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Comparison Tests—Plant vs. Experimental 2-in. Glass Tube 
Filters at Richmond, Va. 


at Richmond, where the run is terminated by reason of 
rate decrease. Flocculated material has been drawn 
through a 25-inch depth of 0.63 mm effective size sand 
at from two to three feet loss of head. Hence, on some 
runs with this coarser sand the run must be terminated 
by rate decrease ; at other times by filter effluent quality. 
Again, it is the “Filterability Factor” which governs the 
method of operation and efficacy of filtration. 


9th.— Various methods of washing the filters have been 
tried, including starting at a very low rate for the pur- 
pose of loosening the waste materials and this followed 
by a higher rate ; also at lower wash rates for a relatively 
long time and at higher rates for a relatively short time. 
The most efficient washing method is difficult to accu- 
1ately determine. However, we are of the opinion that 
the most economical method, on the whole, is to wash 
at the maximum permissible rate which will not result in 
a loss of sand into the sewer. 


10th.—As the “Filterability Factor” becomes worse, or 
as the degree of preparation for filtration becomes less 
successful, the filter must be allowed to approach the 
“Slow Sand” type of filter operation; that is, the sand 
must be less thoroughly cleaned at time of wash; must 
be of the smaller size and the rate of filtration reduced. 


11th—The initial loss of head for different rates and 
for sand of different size follows closely the laws that 
have been generally known for some time—including re- 
strictions of void area and shape of grains. 


12th.—The 2-inch glass filters have but little value in 
determining plant operation. Parallel runs, when using 
the same sand and the same water that passes to the plant 
filters, give widely different results from the plant filters, 
particularly in respect to the initial and the rate of in- 
crease in loss of head. This is probably due to the 
difficulty in controlling the rate through such a small area 
of sand (with probably a large effect due to the great 
ratio of side wall to bed area) sufficiently close for the 
results to be transposed into expectancy in the operation 
of plant units which have limited side wall effects and 
enormous bed areas. Further, there is an appreciable 
temperature rise in the glass filter when the water is cold 
and the filters are in a warm room. Some runs have 
1evealed for experimental and plant filters closely parallel 
results but other closely checked runs, made with equal 
care and with the same apparatus and personnel, give 
widely different results. 

It is rather unfortunate that at most plants the time 
of greatest demand for filter output coincides with the 
time of greatest difficulty in preparing the water for 
filtration. The Richmond studies of sand filtration have 
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clearly proved the following facts: If the effluent qual- 
ity at filtration plants in general, is to be maintained 
during these periods of high demand and difficult treat- 
ment one of the following arrangements must be pro- 
vided for: 

1. There must be methods and facilities available for 
actually increasing the degree of preparation for filtra- 
tion during such periods. 

2. Otherwise, a relatively large reserve area of filters, 
containing the most effective size of sand, must be pro- 
vided if plant capacity output of a satisfactory effluent 
is to be assured during those periods that try the souls 
of even the most proficient operators. 


v 
Sewer Gas Hazards and the Public 


A number of instances have come to the attention of 
the Ohio State Department of Health wherein gases 
from sewers have entered dwellings, causing illness to 
the residents of such dwellings. Several investigations 
of these occurrences have been made by representatives 
of that department. In almost every instance the en- 
trance of sewer gas into a dwelling could be attributed 
to the fact that some of the plumbing fixtures in the 
structure were not trapped and that there was no roof 
vent for the house sewer and plumbing fixtures. 

During ordinary weather, sewer gas escapes through 
manholes and other natural vents and does not enter 
dwellings. During severe winter weather, these man- 
holes and other gas vents become clogged with snow 
and ice; hence, the warm sewer gas seeks the easiest 
outlets and enters dwellings through untrapped plumb- 
ing fixtures. Further, the cold outside air in winter, be- 
ing heavier than the sewer gas, will “spilf’ into sewers 
and displace the warmer gas upwards through untrapped 
basement drain outlets and plumbing fixtures. 

In addition to physiological effects there is likewise 
the explosion hazard to consider. Sewer gas, frequently 
inflammable, becomes highly explosive when mixed with 
air (oxygen). Such a mixture entering cellars, with 
furnaces going, may do real damage to property if not 
person. All that is needed is the proper combination of 
circumstances, plus the correct proportion of air-gas 
mixtures and a fire going in the cellar. 

It seems that municipalities are daily discovering new 
reasons for establishing Sanitary Engineering Divisions. 
What with dangers of plumbing cross-connections, in- 
ferior water piping in buildings, industrial cross-connec- 
tions, sewer gas hazards (becoming more evident con- 
stantly), aerial pollution and the like, sanitary engineer- 
ing problems are piling up on the door step of City Hall. 
Sooner or later their importance must be recognized by 
municipal authorities. The sooner the better. 

Fs 

FLATS witH BATHROOMS, 5,000 Years Aco.—Flats 
complete with bathrooms existed 5,000 years ago in 
the now buried cities of a lost civilization in the Indus 
Valley, on the Baluchistan border of India and in the 
Punjab, according to Dr. Ernest Mackay, author of 
“The Indus Civilization.” One of these cities—Mohen- 
jodaro—was a mile square. Drains made of polished 
brick, states the author, ran down the streets, below the 
surface, with manholes to enable them to be kept clear. 
The houses, two or three stories high, were all brick- 
built. The streets ran at right angles to each other, 
either north and south or east and west. There were 
no twisting, tortuous alleys such as were to be found in 
European mediaeval towns. 
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TREATMENT PLANT AT 


By A. L. MEISEL 


City Manager, Williamsburg, Va. 


HE Williamsburg, Va., 
Sewage Treatment Plant, 


of the separate digestion- 
sprinkling filter type, is treating 
approximately 750,000 gallons 
of domestic sewage daily. 

The crude sewage is chlori- 
nated in order to control odors 
around the plant, and frequent 
tests are made in order to check 
and maintain a residual chlorine 
content in the primary clarifier. 
This prechlorination has been 
very effective for odor control. 
After prechlorination the sewage 
is passed through bar screens which remove any solids 
exceeding 1 in. in diameter. These screenings are 
washed and dried on the drying racks of the screen 
chamber, after which they are destroyed along with rub- 
bish and garbage, in the municipal incinerator located 
adjacent to the sewage treatment plant. 








The Author 


The screened sewage then passes through a double 
pass grit chamber which can be used to take care of 
variable rates of flow. The grit chamber is followed by 
a Venturi meter which measures and records the quan- 
tity of sewage treated and also controls the automatic 
chlorinating equipment which regulates the chlorine 
dosage entering-the raw sewage and the final effluent in 
proportion to the rate of flow. 

After passing through the Venturi meter the sewage 
is settled in parallel Dorr clarifiers which are equipped 
with center feed radial flow equipment and sludge col- 
lecting mechanism. The average detention period in 
these clarifiers is approximately three hours. The aver- 
age removal of settleable solids by the primary clarifiers 
has been about 93 per cent, based on a two hour settling 
period. 

Filter Operation 

The clarified effluent enters siphon chambers contain- 
ing the low head siphons which in turn operate a re- 
volving Dorr distributor, feeding the circular trickling 
filter beds. These distributors are operated on the prin- 


OPERATION OF THE NEW SEWAGE 






WILLIAMSBURG, VA. 


ciple of jet reaction produced by the discharge of sew. 
age through the back of the distributor arms, The 
distributors are 110 ft. in diameter and the beds are ¢ 
ft. in depth, consisting of broken granite in sizes from 
14 to 4 in. 

The use of only one distributor and filter during the 
day has been found desirable at present flows. This 
scheme has proved to be an effective means of eliminat. 
ing pooling on the surface of the filter as well as the 
control of the psychoda fly which breeds on the surface 
of the stone. However, both distributors are placed in 
operation just before the workmen leave the plant for 
the day, in order to take care of high rates of flow 
which might occur, due to storm flows after working 
hours. The alternate use of the filters has not in any 
way affected the quality of the effluent and to all ap- 
pearances this scheme is actually producing a superior 
effluent. 

The effluent from the trickling filter is settled in deep 
hopper bottom final sedimentation tanks in which 1% 
hours’ sedimentation period is provided. Sludge is re- 
moved from the final tank as conditions of the tank 
require. 


Post-Chlorination 


Post-chlorination of the sewage is provided by the 
injection of a chlorine solution into the influent to the 
final sedimentation tank. This long period of contract 
renders the effluent stable and sterile, which is evidenced 
by the very low bacterial counts which are made from 
time to time in the laboratory at the College of William 
and Mary. An attempt is made to maintain a trace of 
residual chlorine (0.05 to 0.1 ppm) in the effluent from 
the final sedimentation tank. An interesting sidelight 
on the quality of the effluent is the fact that the sewage 
plant operator placed two goldfish in the laboratory in 
a jar of the effluent from the final tank soon after the 
plant was placed in operation. These fish are supplied 
with a new quantity of the final effluent every day, and 
have remained apparently healthy and happy up to the 
present writing. 

It is also important to note that soon after the plant 
was placed in operation that minnows began to appear 











Sewage Treatment Works and Municipal Incinerator—Williamsburg, Va. 
(Center) Clarifiers and Digestion Tank. (Right) Incinerator, Beyond filters are the glass-covered sludge beds on the left. 
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A Closer View of the Center Feed Primary Clarifiers and 
Filters Beyond. Sewage Treatment Plant, Williamsburg, 
Virginia. 


in the stream below the outfall of the plant, indicating 
the great improvement of the creek carrying the effluent 
from the plant through a swamp to the James River. 

Tests are made daily of the final effluent for relative 
stability, and these tests have shown an average stability 
in excess of 90 per cent at practically all seasons of the 
year. The overall removal of settleable solids using 
two hour tests have shown an average of 93 per cent 
through the entire plant. 


Sludge Disposal 


The sludge collected in the primary clarifiers and the 
final tank is pumped as often as necessary to the sludge 
digester in order to prevent the creation of septic condi- 
tions in the sedimentation tanks. The digester is heated 
by means of hot water coils around the inside edges of 
the tank to a temperature of approximately 80 degrees, 
which temperature is maintained at all times and reg- 
istered on a recording thermometer. 

The gas collected from the digester is piped to the 
incinerator building where it is burned in a boiler, which 
in turn supplies hot water for heating the digester, and 
the incinerator building. Also this boiler supplies hot 
water for sterilizing and washing approximately 300 
garbage cans per day, and supplies shower baths for 
the attendants. 

The digester is equipped with a stirring mechanism 
which revolves slowly and continuously in the bottom 
of the tank and also with scum breaking arms at the 
top of the tank. This equipment has been most satis- 
factory in producing a constant discharge of gas at a 
uniform rate. As the sludge is pumped to the digester, 
the supernatant liquor in the digester overflows to the 
raw sewage flume. The sludge in the digester is main- 
tained at an approximate pH reaction of 7.0. When 
the reaction drops a tenth or more below this point, 
lime is added directly into the digester to raise the pH 
the required amount. No trouble has been experienced 
by the formation of scum or acid conditions in the di- 
gester, 


Gas Production . 


The average production of gas has been approxi- 
mately 3600 cu. ft. per day, or 0.6 cu. ft. per capita per 
day, and has resulted in a saving of approximately 
$10.00 worth of coal per week for use in heating water 
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for sterilizing garbage cans, and for shower baths and 
for heating the building and the digester. When the 
plant was first placed in operation the gas burning boiler 
was fired with coal in order to produce sufficient hot 
water for sterilizing the cans and heating the digester. 
This boiler was provided with small incinerator grates 
in order to take care of such situations and to furnish 
a means of disposal of the sewage screenings when the 
incinerator is not in operation. The water entering the 
digester heating coils is automatically maintained at 140 
degrees, and the average temperature of the return from 
the heating coils is approximately 80 degrees, which is 
the average temperature in the digester. 


The digested sludge is drawn by gravity from the 
digester to the sludge drying beds which are equipped 
with glass covers and the sludge is disposed of by the 
city to parties who have use for this material as a fer- 
tilizer or soil conditioner. 


The City of Williamsburg has been fortunate in hav- 
ing the services of a chemistry student from the College 
of William and Mary who has made tests several times 
daily of the various stages of treatment and recorded 
the various desirable items of information on weekly 
report forms containing the daily results of the tests. 
These report forms, after the calculations are made, are 
filed and a copy of each report is submitted to the State 
Department of Health. 


A complete laboratory is provided in the incinerator 
building adjacent to the meter and chlorinating room. 
The grounds around the plant have been effectively 
parked and planted with trees and shrubbery, which 
gives the plant a neat and attractive appearance to vis- 
itors and people passing along the highway adjacent to 
the plant. No difficulty or objection from odors, flies 
or other troubles have been experienced or reported to 
the plant operator. 


The operation of the plant entails very little expense 
or trouble. It is operated by the workmen attending the 
incinerator plant. 

Acknowledgment—This paper was read before the 
Virginia Sewage Works Association meeting jointly 
with the Virginia Section of A. W. W. A. at Roanoke, 
Va. 
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Facts About America's Big Dams 


Of the innumerable dams scattered over the United 
States, only 66, either completed or under construction, 
have a maximum height of 200-ft. or more, according 
to an article in a recent issue of the Reclamation Era, 
official publication of the U. S. Bureau of Reclamation. 
Of this number, 52 are located in states west of the 
Mississippi River with 25 of the 52 listed in California. 


Two dams on the Los Angeles water supply are men- 
tioned in the list—Bouquet Canyon, height 228 ft. and 
Mulholland, height 200 ft. 


Boulder Dam towers above all the rest with its impos- 
ing height of 727 ft. from bedrock to crest. It is 177 
ft. higher than Grand Coulee Dam in Washington, sec- 
ond ranking structure, which, when completed, will be 
550 ft. high. 

Fort Peck, under construction in Montana, is by far 
the largest structure, 100,000,000 cubic yards of fill be- 
ing required on the project. This tremendous pile is 
almost 10 times the next largest amount. The smallest 
structure contains only 43,000 cubic yards. 
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SCREW AND PROPELLER PUMPS 









MEET WITH FAVOR ON EUROPEAN WORKS 


By C. H. S. TUPHOLME* 
London, England 


ENTRIFUGAL PUMPS, when installed for 
C dealing with large quantities of water against 

comparatively low heads have the disadvantage 
that they must be run at such low speeds that direct 
drive by electric motor is in most cases uneconomical. 
This disadvantage has been felt more and more with the 
increasing adoption of the electric drive, and many at- 
tempts have been made to increase the speeds of these 
pumps to meet the new conditions. 

In Europe, water supply and drainage works are now 
adopting screw and propeller pumps which have been 
found to comply very well with all the conditions aris- 
ing in service. Intermediate between centrifugal pumps 
with radial impellers and axial pumps, with propeller 
wheels, come the screw pumps with semi-axial blade 
wheels. The impeller in the screw pump has no outer 
rim, and the blades, which are few in number, are at- 
tached to the boss and the inner rim. In the latest de- 
signs the thrust of the wheel in the axial direction is 
to a certain extent hydraulically balanced; the rest of 
the axial thrust is taken by a ball thrust-bearing acting 
in either direction. This bearing also keeps the shaft 
and the wheel in the proper position. 

The propeller pump is distinguished by its simple 
construction. The pump is usually made with the axis 
vertical so that the propeller remains immersed even 
when the pump is not immersed. The water flows into 
the pump through a cast iron suction bell to the pro- 
peller, which is generally made of bronze. The guid- 
ing for the water is very simple, losses are smal! and 
the risk of choking is very slight. For technical rea- 
sons, connected with the flow, the hub of the propeller 
is of large diameter. This eliminates the parts of the 
blades where the angular velocity would be low and the 
conditions of flow unfavorable. 

The bearing bushings for the shaft are made either 
of white metal, lignum vitae or rubber. The open type 
pump is shown in Fig. 1 and the closed type in Fig. 2. 
If the head against which the water has to be pumped 
is too great for a single-stage propeller, two propellers 
are fitted, one behind the other on the same shaft. _ 


*4 North Hyde Park Mansions. 
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Fig. 1—Open Propeller Pump Fig. 2—Closed Propeller Pump 
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Fig. 3. Four Vertical Propeller Pumps—Capacity 18,700 9-b-m 
Each against 15 ft. 6 in. Head at 83 Per Cent Efficiency 


Experience shows that attendance is greatly simpli- 
fied by the vertical arrangement of the pump. Thus, 
with the propeller immersed in water in the suction 
well the pumps can be started up at once without any 
suction being required. By adopting float-controlled 
switches and self-starters, the pump sets can be started 
and stopped automatically in accordance with the water 
level in the suction well. In the usual arrangement, 
the first pump is started when the liquid level rises to 
a certain point; when this pump is no longer able to 
cope with the inflow, a second pump automatically goes 
into service, and so on. The pumps are, of course, 
switched off successively as the liquid level falls. 

No general rule can be laid down as regards the 
choice or installation of a propeller pump. Generally 
speaking, the open type pump (Fig. 1) is selected for 
delivering very large quantities of water against a low 
head, while the closed arrangement (Fig. 2) is used 
for higher heads or when feeding into a delivery main. 
In both cases the driving motors are installed above. 
The closed type of pump can also be directly driven 
by a motor mounted on the delivery bend, or the shaft 
may have a pulley fitted there and be driven by belt. 

Efficiency curves and heads for various settings of 
the blades show that the propeller pump will work, for 
example, against a low head and deliver from 4000 to 
8000 gallons per minute without the efficiency falling 
below 70 per cent. 

The principal field found by European designers for 
this type of pump is in irrigation and drainage work. 
They are particularly suitable for such work because 
of their simple and robust construction, as well as the 
high speed at which they run and their efficiency. They 
have, however, also been installed for sewage and waste 
water pumping. They are little liable to be affected by 
impurities, and the wide passages between the blades 
means that the risk of choking is very slight. 

In addition to European installations, an interesting 
plant is that installed in the United Provinces of India 
at the river Ramganga for pumping irrigation water. 
At this Ramganga Station, shown in Fig. 3, four vertt 
cal propeller pumps have been installed, each capable of 
raising 18,700 gallons per minute against a head of 15 
ft. 6 in. They run at 730 r.p.m. and each requires 
111 h.p. The pumps are driven through flexible coup- 
lings by vertical three-phase motors, each rated at 120 
h.p. continuous. The efficiency of these pumps over 4 
considerable working period has averaged 83 per cent. 
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FEDERAL AID IN RETROSPECT AND WHAT'S AHEAD* 


Sanitation Works Program Has Gone Far in Correcting Vast Deficiency in Sewerage 
Facilities, But Much More Is Needed 


ments, spending on a gradually rising scale for 

sanitary improvements, in 1928 reached a high 
point of $170,000,000 for construction and repair of 
sewage systems and sewage disposal plants. In 1933, 
however, spending for this purpose had fallen to 
$48,000,000 because of the sad state of finances of public 
bodies. Cities, counties and even states found they could 
not raise the money to spend on this vitally important 
but under-appreciated item of decency and health. Un- 
der such circumstances the aid of a paternalistic govern- 
ment seemed logical and that it was so proof is available. 

With the coming of the Federal Emergency Relief 
Administration, expenditures for sewerage facilities was 
increased to $115,000,000 in 1935, which was almost the 
amount expended in 1929. Engineers of the Works 
Progress Administration (hereafter referred to under 
its well known initialk—W.P.A.) have calculated that 
the present sewer and sewage disposal plant deficiency 
for the whole country is still about $1,400,000,000, which 
can and should be taken care of in six years by expendi- 
ture of about $233,000,000 a year. This amount, it is 
estimated, would make up for the lack of construction 
during the years from 1928 to 1934 inclusive, and would 
also take care of current needs in the way of new con- 
struction and repairs. 

W.P.A. statistics show that since the start of the 
Work Program, a total of 5,384 sewage disposal projects 
have been selected for operation and that when they are 
completed, the sum of $101,027,258 will have been ex- 
pended in the forty-eight states and the District of 
Columbia. This building is exclusive of that done under 
other Government agencies and by agencies of state gov- 
ernments for their own account, and has gone far toward 
paving the way, at least, toward clearing up the 
$1,400,000,000 sewer construction deficiency which still 
exists, 

Included in the present program, are projects of every 
kind, ranging from the badly needed repair of and ex- 
tensions to existing systems, to the building of complete 
new systems and disposal plants. 

In all parts of the country, public health officials have 
taken the opportunity to secure long recommended im- 
provements insisting that sewage disposal projects be put 
to the fore-front as amongst the most worthy projects. 
Because, in most cases, labor was the largest element of 
cost involved, the federal relief agencies gave sewerage 
projects early approval; and, from the accompanying 
statistics it is plain that W.P.A. has contributed much 
to put an end to the practice of municipalities dumping 
sewage into streams and expecting communities or prop- 
erty owners below to look out for themselves. 

Communities which got the benefit of sewage disposal 
projects can congratulate themselves that they took ad- 
vantage of an exceptional opportunity to secure some- 
thing in the way of a permanent improvement, and at a 
most reasonable cost, that will require little expenditure 
for upkeep. 


M UNICIPALITIES and agencies of state govern- 


Accomplishment by States 


While in nearly all cases, sponsors of sewage disposal 
projects were required to make contributions in the way 





Mh the material presented in this article we are indebted to 
A. W. von Struve, Chief of Periodicals Division, Works Progress 
Administration, Washington, D. C.—Ed. 





of furnishing materials, local considerations determined 
the extent of the required contributions. In Arizona, 
for example, the total cost of the projects was only 
$10,329 and of this amount the state agencies contributed 
$6,122; the Federal Government $4,207. This might be 
contrasted with California where the sponsors contrib- 
uted only $1,048,348, whereas, the Government added 
$6,843,784 to make a total of $7,892,132. 

In one case, that of New York City, the sponsor con- 
tributed nothing to projects for which the Government 
spent $11,867,397. However, upstate municipalities in 
New York contributed $5,214,541, and the Government 
$8,802,922 to make a total of $14,017,463 for that section 
where unemployment and financial distress was not so 
acute. The total of projects for the State of New York 
was $25,884,860. 

The total contributed by all sponsors in the 48 states 
and the District of Columbia was $21,187,796 and to this 
the Government added $79,839,462 to make the total of 
$101,027,258. Thus, on the average sponsors contrib- 
uted only 20.9 per cent of the cost of all projects—a 
figure materially lower than usually assumed. 

Total payrolls for the projects were estimated at 
$63,494,659 and the amount spent for materials and ad- 
ministrative cost was $37,532,599. The average wage 
for labor was 43 cents per hour. 

The accompanying table shows the number of projects 
in each state, contributions of the sponsors, and contri- 
butions of the Federal Government: 

SEWER PROJECTS SELECTED FOR OPERATION 
(Through April 15, 1936) 





Number Total 
of Approved W.P.A. Sponsor's 
States Projects Cost Contribution Contribution 

Be eer ere 20 $ 465,905 $ 339,625 $ 126,280 
pO RS errr 3 10,329 4,207 6,122 
aa 30 210,872 170,431 40,441 
CRMOUME. ocnsesacese 180 7,892,132 6,843,784 1,048,348 
eee 10) 607,562 515,190 92,372 
CORMOCEICHE 6.220060 00 155 2,033,055 1,565,852 467,203 
ee ee 8 213,961 170,014 43,947 
District of Columbia. 2 498,106 307,515 190,591 
a. RR ee 41 777,878 562,560 215,318 
ere 41 3,225,672 1,514,504 1,711,168 
OS ere 13 171,242 89,686 81,556 
Oe eee 136 5,948,344 5,512,730 435,614 
NE SR 122 1,557,930 994,587 563,343 
a eee 77 1,359,414 1,253,311 106,103 
ee eee ore 43 172,218 386,196 86,022 
re 103 1,244,097 1,011,849 232,248 
ENNIR. 6. os ej ac' acts 20 615,552 430,417 185,135 
I Ne aia cin b-a clas arsin 45 532,274 401,166 131,108 
a 40 1,228,999 1,035,045 193,954 
Massachusetts ...... 527 4,902,079 3,322,904 ,579,175 
Michigan 2 5,086,113 4,199,101 887,012 
Minnesota 1,056,192 804,168 252,024 
ee, ee ee 38 414,914 362,874 52,040 
ee re eee 57 2,298,738 1,734,061 564,677 
DEN. 6.4%. <Daesdues 14 236,422 199,921 36,501 
oS a eee 57 579,271 $85,948 93,323 
ee 2 14,930 11,633 3,297 
New Hampshire .... 70 819,400 549,505 269,895 
New Jersey ......... 237 2,839,346 2,286,003 553,343 
New Mexico ........ 16 130,102 95,189 34,913 
New York State .... 674 14,017,463 8,802,922 5,214,541 
New York City ..... 7 11,867,397 Ti. SeReet-. . «asnehe 
North Carolina ..... 74 788,760 528,666 260,094 
North Dakota ....... 32 175,076 131,246 43,830 
Ee 849 8,497,419 7,022,847 1,474.572 
ORRRMONER. ccccincscs 59 1,205,401 979,248 226,153 
GN oe hitln Ona e des 050 14 99,136 78,726 20,410 
Pennsylvania ........ 433 7,049,649 5,420,203 1,629,446 
Rhode Island ....... 32 701,541 469,131 232,410 
South Carolina ...... 23 174,713 122,584 52,129 
South Dakota ....... 26 188,197 135,303 52,894 
pe eee 35 329,247 227,008 102,239 
TE SG baw rews 665 slex 120 1,694,630 1,344,825 349,805 
er res or 32 358,657 278,288 80,369 
VOEME aives weenie ries 16 175,723 103,959 71,764 
a... eee 67 583,791 459,073 124,718 
Washington ........ 45 1,128,747 896,135 232,612 
West Virginia ...... 130 1,629,021 1,525,881 113,140 
WE -b.6Ssen aoe 204 2,852,313 2,256,888 595,425 
We PO 5 n5.0.de0 nar 5 57,328 29,156 28,172 











The United States.5,384 $101,027,258 $79,839,462 $21,187,796 
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COMPARATIVE FIRE-PROTECTION 





VALUE OF DISTRIBUTION SYSTEMS 


By CHARLES H. CAPEN, JR.* 
West Orange, N. J. 


O the average layman, the statement that every 

water bill involves a certain payment for fire in- 

surance would ordinarily seem far fetched. He 
may usually be convinced, however, by the explanation 
that water rates are based on the cost of doing business 
and that a considerable part of the construction and 
maintenance cost of a water supply is directly attribu- 
table to the large size of mains necessary for adequate 
fire protection. 

Fire insurance rates are to a large extent determined 
by the National Board of Fire Underwriters and the 
various other agencies operating in conjunction with 
them. In order to place the rates on a well ordered 
and uniform basis the National Board adopted a Stand- 
ard Schedule (1) on December 14, 1916. It is the 
practice of the Board to make periodic surveys of all 
cities in the country and to establish insurance rates 
based on the actual measured value of fire protection 
as determined by applying the results of the survey to 
the standard schedule. 

In the introduction to the book containing the sched- 
ule, it is shown that of the total points by which a 
town may be scored, the portions are allotted as fol- 
lows: water supply, 34 per cent; fire department, 30 
per cent; remainder, 36 per cent, divided between fire 
alarm, police, building laws, hazards and_ structural 
conditions. The section devoted to water supply is 
divided into 32 separate primary headings, of which 15 
refer directly or indirectly to mains and hydrants. 

A particularly poignant statement from the schedule 
is as follows: “In grading the adequacy of the water 
supply two features are considered: 

Ist. The ability to deliver fire flow at any pressure 
down to 20 pounds . and having all hydrants pro- 
vided with at least one steamer outlet ; this is a measure 
of the ultimate capacity of the system to maintain sup- 
ply of some sort under conflagration conditions and 
with the system in full operation. 

2nd. The ability to deliver this fire flow or a part 
thereof at pressures permitting streams direct from 
hydrants.” 

Thus it may be seen that the real measure of the fire 
protection service afforded by any water distribution 
system is the actual ability of that system to deliver 
sufficient water at any and all times. A very clear and 
concise discussion of many phases of the subject has 
been given by Goldsmith (2) of the National Board of 
Fire Underwriters. 

To obtain the data necessary to permit grading of 
any city a fleld survey of considerable extent is required. 
Among othts things, actual pressure and flow measure- 
ments at various hydrants on the distribution system 
are required. The records so obtained are not ordinarily 
available to the public except as published in the re- 
ports of the Nationa! Board. Even then considerable 
study is required to understand the true significance of 
the results. It is not intended to criticize the invaluable 
service that has been rendered by the National Board 
of Fire Underwriters, but rather it is desired to point 

*Senior Asst. Engr., North Jersey District Water Supply Com- 


partner Daniels and Capen, Cons. Engrs. 
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mission; also 
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out that the proper correlation of the data is a task of 
no mean proportion. 

An appreciation of the value of a properly designed 
and operated water system, insofar as fire protection js 
concerned, may be obtained by reading contributions op 
this subject by Pirnie (3) and Duff (4). 


Classification of Distribution Systems 


The writer has had occasion to attempt to classify 
the relative values of many distribution systems jn 
northeastern New Jersey and has already given in an 
earlier issue of WATER WoRKS AND SEWERAGE (5) 
a summary of some of the findings with respect to the 
cost of fire protection service insofar as it relates to 
distribution systems. It was pointed out therein that in 
more than 100 municipalities in the area in question, 
such service is paid for on the basis of the inch-foot 
main size and hydrant service charge. While generally 
admitted as the best method in vogue for charging for 
such service, it omits consideration of the vital fact that 
the carrying capacity of any pipe varies almost as the 
square of the diameter instead of the linear dimension 
of diameter. It might be reasonable to suppose there- 
fore that a unit which could be termed “Inch-Square- 
Foot” would be more equitable as a basis on which to 
charge for this service. (In the remainder of this dis- 
cussion the letters “I.F.”’ will be used to designate Inch- 
Foot units and “I.S.F.” to designate the Inch-Square- 
Foot units.) 

It is important to realize that the approximate meth- 
ods of classification hereinafter described do not in- 
clude any correction for such items as age or condition 
of pipe, partially or wholly closed valves, proper loca- 
tion of mains and other details that directly affect the 
fire flows. Other things being equal, however, there 
should be some relation between the actual value of the 
service rendered and the cost of the service. The fol- 
lowing discussion will serve to show some of the re- 
lationships which exist between the factors of “LF.” 
“I.S.F.” and hydrants and the population of various 
municipalities, together with conclusions as to the equity 
of charging for the service on this basis. 


Data Used and Procedure 


From the periodic reports of the National Board of 
Fire Underwriters and of the Schedule Rating Bureau. 
the following data were taken for each of more than one 
hundred municipalities : diameter and length of distribu- 
tion mains, number of hydrants, population* and area. 
Using these data, the I.F. and I.S.F. values were com- 
puted. On account of the wide range in values, any 
curves plotted to show the relationship between LF. or 
1.S.F. values and population, require logarithmic scales 
having wide ranges for both ordinates. For this reason 
the I.F. and I.S.F. figures were reduced to a per capita 
basis and these units were used throughout the studies. 

Since both the I.F. charge and the value of fire-pro- 
tection are based primarily on distribution mains, 4 
common footing of comparison is immediately afforded. 


sssiaeipaanae F 

*Note: Estimates of population, as of date of Underwriters 
reports, were made on the basis of the 1930 census so as to give 
uniform comparisons. 
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The line of demarcation between transmission and dis- 
tribution mains is not always clear, however, and in a 
few instances some arbitrary exceptions have been made 
to the classification established in the reports of the 
National Board and the Schedule Rating Bureau, merely 
for the purpose of establishing a uniform basis of com- 
parison. 

For the main study, a group of more than forty 
municipalities owning their own distribution system 
were selected merely for the completeness of data, with- 
out regard to any other classification. It was hoped that 
a comparison could be made against municipalities 
served by private water companies and all the data for 
more than seventy such municipalities were compiled. 
It was later found that where a company serves a large 
number of municipalities, the system of mains becomes 
so involved that a reasonable separation of transmission 
and distribution mains would not be possible without a 
great deal of detailed study. Even then the results 
would not be strictly comparable and for these reasons 
have been omitted notwithstanding the fact that some 
moderately comparable figures were obtained. Another 
important factor in distorting figures for these privately 
owned works is that many of the municipalities so sup- 
plied are only partially developed and any estimate of 
the density of population immediately introduces a vari- 
able of such magnitude that the results are of question- 
able value. 

Curves Drawn 

In presenting average or normal curves, the writer 
has drawn on a general knowledge of all these systems 
to permit a greater or less consideration of any plotted 
point according to its marked weight. Therefore the 
curves presented — not always appear to be consistent 
with the points plotted. 

Using logarithmic scales for population and arith- 
metic scales for I.F. and I.S.F., points were plotted and 
approximate curves were drawn. The deviations from 
the mean, some of which are not readily explainable, 
were of considerable magnitude and the curves have 
therefore not been presented. They indicated, how- 
ever, that the I.F. units per capita decrease contin- 
uous!y as population increases but that the I.S.F. units 
per capita decrease until a certain population is reached, 
after which an increase gecurs. This suggests that 
when a fairly definite population is attained by a mu- 
nicipality, necessity requires the use of larger main feed- 
ers and hence rapidly increases the I.S.F. units, both 
total and per capita. A study of the data tends to 
verify this conclusion. 

Since many problems related to population and _ its 
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growth are studied on a basis of density of population, 
the unit of population density per square mile was then 
computed for each municipality. This permitted a com- 
parison of data for municipalities varying widely in 
area and population and at the same time eliminated 
logarithmic scales. 

Inasmuch as the I.F. charge is in widespread use, a 
curve to show the relationship of these units per capita 
to density of population was first plotted, see Figure 1. 
The range of this curve is so great that accurate plot- 
ting or comparison is not easy and for that reason 
Figure 2 has been drawn to a larger scale, showing the 
more important portion of the same curve. The sur- 
prising part of the curve is not the deviation of the 
points plotted but rather that a sufficient degree of uni- 
formity exists to permit drawing so reasonable a curve. 
The points marked indicate municipalities of large 
area that are only developed to a small degree. 

The I.S.F. units do not follow as orderly a variation 
as the I.F. units, but, as shown in Figure 3, an approxi- 
mate curve may be drawn. This curve brings out the 
effect of the larger diameter distribution mains that are 
required after a certain density of population has been 
reached. 

The solid black dots represent municipalities whose 
source of supply lies wholly within the municipal boun- 
dary lines while the hollow circles are for those where 
the opposite is true. While it is by no means entirely 
apparent from the curves, these studies indicated that 
for supplies located within the boundary lines, advan- 
tage has usually been taken of the situation to use large 
mains both for transmission and distribution, thereby 
increasing both I.F. and I.S.F. units. It is apparent 
from the curves that in a fairly densely populated ter- 
ritory such as this, the great majority of supplies have 
been brought from outside of municipal boundaries in 
order to obtain water not subjected to heavy pollution. 

The fixed charge on hydrants, either with or without 
an I.F. charge, is in quite common use and for this 
reason Figure 4 has been drawn showing the relation- 
ship of hydrants per thousand population to the density 
of population. 


Equity of Inch-Foot Plus Fixed 
Hydrant Charge 


An analysis of the fire protection revenue received 
by private companies in this territory, indicates that the 
fixed hydrant charge (usually about $10 per annum) 
amounts to about 15 per cent of the total of this so- 
called municipal revenue. The balance is largely allo- 
cated to the I.F. charge. No consideration is given to 
the population served except where some companies 
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charge for certain transmission mains on an I.F. basis 
and allocate those charges to each municipality served, 
in the proportion that its population bears to the total 
population. 

The natural question that arises is “What relation do 
the present charges for fire protection service bear to 
the value received?” This naturally requires a study 
of the I.F. method and its relation to fire protection. 
The writer has already briefly described (5) the deriva- 
tion of the charge. 

The formula for fire flows required by the National 
Board is: 
G = 1020 YP (1 — 01 VP)...... (A) 
where G is the gallons per minute and P is the popula- 
tion in thousands. Reducing this to a per capita basis, 
the formula becomes 
1.02 
—— — .0102 
VP 

(For comparisons of the type used hereafter in the 
text, the last term of the equation may be neglected.) 
It becomes apparent that while the total flow require- 
ments increase with population the per capita flow de- 
creases as population increases. Thus a greater burden 
per capita for fire protection is placed on those resid- 
ing in small communities. 

From the curve in Figure 2, it may be found that in 
the more common range of population densities, i.e., 
from 2,000 to 15,000 per square mile, an approximate 
formula may be written as follows: 

170 

[.F. per capita — —— 

VD 

where D is the density of population in thousands per 

square mile. Equations (B) and (C) show a similarity 

in form even though they are not strictly comparable 

in every respect since (B) deals with total population 
while (C) deals with density of population. 

For any given municipality, however, 


Gal. per capita = —— — .0102 ..... (B) 








Population in thousands P 
D = — or — and since A is con- 
Area A 
l 
stant, — may be represented by C, hence D — C P 
A 


or VD = C, VP. Then, since the cost per capita 
(neglecting for the moment, consideration of the fixed 
hydrant charge), is a constant times the number of 
I.F. units per capita, we may write for any given 
municipality : 
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170 G 
Cost of fire service per capita = k ——— or —_ (D 
C, VP VP 


On this basis, Equations (D) and (B) are direct] 
comparable, which permits an expression of the rela. 
tion of cost of service to required fire flow as follows: 

Cost of fire service per capita Equation (D) 


— 








Required fire flow per capita Equation (B) 
Omitting the fixed term in Equation (B) gives the 
result : 

Cost of fire service per capita 





a= C, (a constant) (ky) 
Required fire flow per capita 

Equation (E) would indicate that the cost is in dj. 
rect proportion to the required fire flow and thereby a 
strong argument in favor of the I.F. charge is pre. 


sented. Referring now to Figure 4, the curve drawn 
may be represented by the equation: 
: 46.6 
Hydrants per thousand population = ——., , (F) 
VD 


By the same method as employed above, it may then be 
shown that the cost of hydrant service is in direct pro- 
portion to the required fire flow. Therefore, insofar 
as water supply alone is concerned, the conclusion jis 
reached that the I.F. and fixed hydrant charges consti- 
tute a just and reasonable method of levying the cost 
of fire protection. 

The equity in all respects would be fully established 
if fire insurance rates were uniform for all municipali- 
ties meeting the requirements of equations (B) and 
(C). Such is far from the case, however. A study of 
the rates existing in the various municipalities included 
in this discussion, indicates very clearly that the smaller 
(in population) and less densely populated ones pay 
higher insurance rates than do the others. Thus the 
suburban or rural resident not only has to be provided 
with a higher per capita fire flow, but he also pays a 
higher per capita rate for water supply and for insur- 
ance. 

For Figures 2, 3, and 4, prints of the curves were 
obtained and the insurance ratings (in letters) were 
written in opposite the plotted points. While in the 
case of the I.F. and hydrants (Figures 2 and 4), the 
results were reasonably consistent, the real proof of the 
value of the curves appeared in the study of Figure J. 
Of 41 municipalities represented, 21 fall above the curve 
and 20 below. Of the 21 above, 15 showed ratings nor- 
mal to the class in which they naturally fall, 4 showed 
ratings above the normal and only 2 showed ratings 
below the normal. Of the 20 below the curve, 6 showed 
T LJ T T i 1 T ' ' 
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ratings normal to the class in which they naturally fall, 
2 showed ratings above the normal and 12 showed rat- 
ings below the normal. Of the several points showing 
extreme deviations below the curve, all were below the 
normal class rating. The natural conclusion is that the 
LS.F. units form a very reasonable indication of the 


fire-protection value of the distribution system. 


Comparison with Private Supplies 


The same procedure as already outlined was carried 
through for about seventy municipalities served by pri- 
vate water companies but as mentioned before the re- 
sults were not so readily comparable and are not pre- 
sented for that reason. In general, however, it may be 
said that the publically owned systems are somewhat 
more liberally provided with mains and hydrants than 
the privately owned systems, 1n spite of the fact that 
practically all the latter receive direct compensation for 
the service while most of the former do not. 


Use of Curves : 


While it is fully recognized that various sections of 
the country are not entirely susceptible of direct com- 
parison, nevertheless a certain relationship should ex- 
ist and a few minutes spent in computation will permit 
comparing the I.S.F. units of any distribution system 
with the average shown here. Frequently comparisons 
with neighboring or similar systems are desired and 
this method affords a quick and simple method for so 
doing. 

Suggested Method of Establishing 


' Charges 


Without desiring to upset existing methods, the writer 
feels nevertheless that attention should be drawn to the 
elements that might well enter into the allocation of the 
portion of costs of water works chargeable to fire pro- 
tection. These include the I.S.F. units (as opposed to 
LF. units), hydrants and population. A detailed dis- 
cussion need not be given at this time and each case 
should be considered on its individual merits. 


A suggested division would be as follows: 


Per cent 
of total charge 
Item allocated to item 
RIE I 8 oe a ca Ba 60 
SR ics bie, RN wake Rie tase 15 
SEN 3a cance vid womachwanemtens 25 
100 


It seems obvious that charges by private companies, 
serving several municipalities, may be more equitably 
distributed by the proposed method. Where munici- 
pally owned supplies already do or can charge for fire 
protection service, such a method would establish a rate 
under which a reasonably increased revenue would ac- 
crue as the municipality develops; with perhaps a de- 
cennial adjustment of rates at the time of each Federal 
census, 

In closing it may be said that last, but not least, the 
prospect of adequate return for money invested should 
urge all water works officials, whether private or mu- 
nicipal, to provide the utmost in carrying capacity and 
fre protection with a probable decrease in insurance 
rates that will ultimately far more than offset the cost 
of an improvement in distribution mains. 
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ASSOCIATION MEETINGS SCHEDULED: 


Sept. 14-17—Santa Monica, CAtir. 
California Sewage Works Association. Annual Convention. 
F, D. Bowlus, 202 Law Bldg., Los Angeles, Calif, 

Sept. 21-22—Farco, N. Dak. 
North Dakota Water and Sewage Works Conference. An- 
nual Convention. Sec’y-Treas., M. D. Hollis, Bureau of 
Sanitary Engineering, Bismarck, N. Dak. 

Sept. 21-23—DeEnver, Coto. (Cosmopolitan Hotel). 
Rocky Mountain Section, A. W. W. A. Annual Meeting. 
Sec’y-Treas., B. V. Howe, 437 State Office Building, Den- 
ver, Colo. 





Sept. 22-25—New York, N. Y. (Hotel Pennsylvania). 
New England Water Works Association. (Annual 
Convention). Secretary, Frank J. Gifford, Room 613, 
Statler Building, Boston, Mass. 











Sept. 23-24—Huron, S. Dax. 

South Dakota Water and Sewage Conference. Sec’y, W .W. 
Towne, State Sanitation Board, Pierre, S. Dak. 

Sept. 28-Oct. 1—Toronto, Ont. (Royal York Hotel). 
Public Works Congress (American Society of Municipal 
Engineers and I. A. P. W. O. Executive Director, Frank 
W. Herring, 850 East 58th Street, Chicago, III. 

Sept. 29-30—Co_umsus, OHIO. 

Ohio Conference on Water Purification. Sec’y., T. R. 
Lathrop, Asst. Engr., State Department of Health, Co- 
lumbus, O. 

Oct. 1-2—Cotumsus, OHIOo. 

Ohio Conference on Sewage Treatment. Annual Conven- 
tion. Sec’y., B. M. McDill, Department of Health, Co- 
lumbus, O. 

Oct. 1-2—Toronto, Ont. (Royal York). 

Canadian Institute on Sewerage. Sec’y., A. E. Berry, Chief 
Engr., Provincial Dept. Health, Toronto, Ont. 

Oct. 2-3—PittsFieLp, Mass. (Hotel Wendell). 

New England Sewage Works Association. Sec’y., F. W. 
Gilcreas, Div. Labs., N. Y. Dept. of Health, Albany, N. Y. 

Oct. 6-7—WavkEsHA, Wisc. (Hotel Avalon). 

Wisconsin Section, A. W. W. A. Sec’y., L. A. Smith, 
Supt. Water Works, Madison, Wisc. 

Oct. 9-10—Geneva, N. Y. (Hotel Seneca). 

New York State Sewage Works Association. (Fall Meet- 
ing.) Sec’y-Treas., A. S. Bedell, New York State Dept. 
Health, Albany, N. Y. 

Oct. 12-15—Forr SmirH, Ark. (Hotel Goldman). 
Southwest Section, A. W. W. A. (Annual Convention.) 
Secretary, Lewis A. Quigley, Supt. Water Works, Fort 
Worth, Texas. 

Oct. 13-17—PittspurGH, PA. 

American Soc. Civil Engineers. A. V. Karpov, Chairman 
of Local Committee, 801 Gulf Bldg., Pittsburgh, Pa. 

Oct. 14-16—AtLantic City, N. J. (Hotel Haddon Hall). 
Pennsylvania Water Works Association. (Annual Con- 
vention.) Secretary, F. Herbert Snow, 327 Telegraph 
Building, Harrisburg, Pa. 

*Ocr. 15-16—SARATOGA Sprincs, N. Y. (New Worden Hotel). 
New York Section, A. W. W. A. (Fall Meeting.) Sec’y., 
R. K. Blanchard, 50 West 50th Street, New York City. 
*(Dates changed—originally Oct. 22-23). 

Oct. 20-23—New Orteans, La. (Hotel Roosevelt). 
American Public Health Association. Exec. Sec’y, Dr. Reg- 
inald Atwater, 50 West 50th Street, New York, N. Y. Con- 
ference of State Sanitary Engineers. Held simultaneously. 

Oct. 23-24—Atiantic City, N. J. (Hotel Ambassador). | 
New Jersey Water Works Associations. A Joint Meeting 
of the N. J. Section, A. W. W. A. (P. S. Wilson, Sec’y); 
N. J. Water Works Association (W. C. Flanders, Sec’y) ; 
South Jersey Association of Water Superintendents (Walter 
Spencer, Sec’y). Chairman of Committee on Arrangements, 
Prof. H. N. Lendall, Rutgers University, New Brunswick, 
N. J. 
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NEW FUNCTIONS FOR THE 
HYDRAULICS LABORATORY 


By GEORGE E. BARNES* 
Professor of Hydraulic and Sanitary Engineering, 
Cleveland, Ohio. 





MPORTANT hydraulic re- 
search is under way in sev- 
eral institutional laboratories 
today. Development work in the 
equipment field, and hydraulic 
design of new structures and 
projects have each given fresh 
impetus to the use of laboratories 
as proving grounds for newly 
conceived or more rational design. 
The older policy of providing 
heavy or fixed equipment for 
routine testing and observation 
has yielded to a trend toward 
flexibility in the laboratory plan. 
The essentials for the laboratory include an adequate 
water supply, a constant level tank for insuring steady 
flow, flumes and tanks in which studies may be con- 
ducted, and measuring devices so that the flow may be 
precisely recorded. In addition, shop facilities are needed 
for maintenance work and for the fabrication of special 
instriiments, models, and other devices required for a 
wide range of purposes. The laboratory should have 
free access and floor space for new work, and facilities 
for the handling of materials. A room is needed also for 
preparation of drawings, filing of records, and reference 
material. With various supplementary equipment and 
measuring devices, such a laboratory becomes a work 
shop in which hydraulic problems can be solved as they 
arise, and not merely a fixed display of hydraulic devices 
or machinery for demonstration purposes alone. 











Professor Barnes 


The technique of model studies in particular has been 
improved in recent years so that results are of increased 
value to the hydraulic designer. Nothing is so convinc- 
ing or reassuring to the student as objective experiment 
which demonstrates that computed flow phenomena can 
be made to take place physically and actually measured 
for check, or that complex phenomena observed in the 
laboratory, can be sensibly predicted by analysis. Prob- 
lems on such matters as variable flow, the hydraulic 
jump, and the discharge capacity of complex outlets, are 
seen in a new light when observed in action and in three 
dimensions. 

The Warner Hydraulics Laboratory of the Depart- 
ment of Civil Engineering, Case School of Applied 
Science, in Cleveland, Ohio, is an example of the newer 
type of experimental laboratory, in which the student is 
in active contact with stimulating research. Industry and 
engineering organizations are encouraged to use the 
facilities on a cooperative basis. 

In this laboratory a 50,000 gallon reservoir provides 
storage and equalization for continuous flows delivered 
by centrifugal pumps to a constant level tank. Outflow 
from the constant level tank is indicated and recorded by 
Venturi tubes, whose calibration is periodically checked 
by volumetric measurement of discharge. [From the 
Venturi tubes and header system, flows may be directed 
at will through two main testing flumes or other equip- 
ment, to be returned to the reservoir for recirculation. 


*Head, School of Applied 


Science. 
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Dept. of Civil Engineering, Case 


An intensive laboratory operating schedule was ar- 
ranged recently to conduct a series of studies for the 
U. S. Engineer Department. Hydraulic model studies 
were made on eleven of the dams now under construc- 
tion for the $34,000,000 Muskingum Watershed Project 
in Ohio. In order to secure experimental findings at the 
earliest possible moment for use by the designing staff 
the Warner Laboratory was operated twenty-four hours 
daily for the better part of a ten months’ period, using 
three shifts of assistants. The eleven model studies in- 
cluded capacity determinations for the gate-controlled 
outlet conduits, tunnels, and spillways. Performance 
tests were completed on preliminary and final designs 
for these hydraulic structures and for the stilling basins 
for each dam. In these basins the energy of high veloc- 
ity discharge from the tunnel portals is dissipated by 
means of the hydraulic jump, as impounded flood waters 
are released into the channel below the dam. 


The final designs which crystallized as the result of 
the model studies were less costly than those originally 
proposed and more effective. The model studies paid for 
their cost many times over in construction savings, and 
aside from this, gave invaluable assurance as to the prob- 
able behavior of these important flood control dams when 
put into operation. Personnel for the work on model 
studies was drawn both from the staff at Case School and 
from the U. S. Engineer Department. 


Model Studies in Sewage Work Design 


A model now in operation in the laboratory is a 1 to 6 
scale replica of one unit of the Manhattan Grit Chambers 
of the Wards Island Project for the City of New York. 
In this project, a battery of four grit chamber units is 
interposed between the Manhattan intercepting sewers 
and the tunnel leading to the island. The four parallel 
units discharge through individual restricted or narrow 
effluent channels into a common downtake shaft leading 
to the tunnel. The hydraulic gradient in these units must 
be bracketed between the elevation in the downtake shaft 
which in turn depends on the level in the pump suction 
well on the island, and the level in the interceptors. Un- 
der conditions of storm flow, the grit chamber level is a 
function of the hydraulic gradient through the tunnel. 
Under conditions of dry weather flow, the sewage level 
in the downtake shaft is sufficiently low to permit the 
effluent channel to act as the control section for the grit 
chambers. Since flow in the effluent channel cannot 
occur at less than critical depth, proper depth and com- 
mensurate velocities are maintained in the grit chambers 
to insure proper settling of grit for all rates of flow. 
The hydraulic assumptions used in the design, were 
checked in the model, with flows reproduced to the two- 
fifths power of the scale ratio. The results show that no 
change in the design is warranted. But since the assump- 
tions made in design included head loss factors rather 
arbitrary and without direct precedent, substantiating ¢x- 
perimental results were considered well worth while. 

Other experimental work in the laboratory includes a 
Venturi flume with capacity of about 3,000 gallons pet 
minute, a 1 to 20 scale model of the outlet works of the 
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Warner Hydraulics Laboratory Models Used in Design on $34,-000,000 Muskingum Watershed Project, Ohio. Top—Left: Gate 
Tower and Morning Glory Spillway, Pleasant Hill Dam. Bot-tom—Left: Outlet Channel, Stilling Basin, Twin Tunnels and 


Intake—Bolivar Dam. Top—Right: 


Stilling Basin and Outlet Tunnel—Pleasant Hill Dam. Bottom—Right: Circulating Pump 


Battery, Total Capacity 3,000 G.P.M. 


Germantown Dam of the Miami Conservancy District, 
and various hydraulic machinery. 


Practical Aspects of the Laboratory 
In the writer’s experience, the design of hydraulic and 
sanitary engineering projects frequently includes prob- 
lems which could be studied to advantage in the labora- 
tory. The matter of head loss may be of great impor- 


tance. [For example, it is, of course, necessary to provide 
sufficient fail through the several units of a sewage 
treatment plant to allow for the sum of head losses in 
the individual units, each computed on the safe side. 
The list of units may include channels, transition sec- 
tions, racks, fine screens, grit chambers, settling basins 
with weir overflows, aerated channels, measuring devices, 
and outfalls. For flow through the plant it is commonly 
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required that every gallon of sewage be pumped, and it 
follows that conservatism in allowing for the total fall 
where large volumes are handled is certainly reflected in 
the pumping charges. These, if capitalized, would indi- 
cate the penalty paid for too liberal head loss allowances. 
The value of any supplementary method by which such 
allowances might be rationally reduced is apparent to ail. 


Importance of Solids Distribution 


Computations unsupported by experiment may result 
in other weak spots in the design. The assumed effec- 
tiveness of settling basins whose capacity is rated on full 
displacement may be substantially in error. Where bat- 
teries of tanks are fed by common headers with lateral 
take-offs, there may be inequality of loading, both as to 
the volume handled and as to the percentage of settle- 
able solids carried to various units. 

The newly built Joint Meeting Plant at Elizabeth, N. j., 
designed by Alexander Potter of New York City, picks 
up the flow from a main sewer through an easy-curved, 
double-barreled transition section from which the flow 
is deflected by a swinging gate to a pair of coarse bar 
racks. The discharge from each rack is split symmetri- 
cally two ways to grit chambers. Each pair of grit 
chambers discharges again into an effluent conduit, at 
the end of which the flow is divided equally to flow to 
the centerline of the settling basins in which very com- 
plete dispersion is assured by perforated baffles at the 
inlet. Necessarily such a layout is conducive to best 
possible distribution of flow, and also to the equalization 
of solids deposition in the several units. 

However, there is not usually space available for such 
an ideal layout and the designer is frequently forced to 
compact the plan so that a single channel will feed more 
than two take-offs at a single point. Thus at one plant, 
a battery of Imhoff Tanks is fed by a common header 
channel which is reduced in section as each successive 
unit is passed. Measurements show that the percentage 
of solids entering varies greatly for the several tanks, 
however equalized the volume of flow may be, so that 
the first tank is practically devoid of sludge, and the 
other units are to the same extent overloaded. 

At another plant, the compacting of the influent chan- 
nel approach to grit chambers and screens likewise is at 
the expense of hydraulic symmetry, and here also there 
is overloading of certain units, and incomplete usage of 
others. 

At still another plant, there is a take-off by gates to 
four grit chambers and one by-pass channel in the 
original layout, to which has been added another take-off 
leading through a short inverted siphon to the influent 
header of a detritor. The solids distribution in the 
several units is nowise equal. The contemplated dis- 
placement capacity of the detritor is not at all uniform. 
Measured velocity contours in this unit show dead areas 
and areas of accelerated velocity above the optimum 
which it may be possible to govern by further adjustment 
of the deflectors. 


The Question of Sludge Bulking 


Bulking of activated sludge tanks should be remedied 
ahead of the final tanks, of course, but short-circuiting 
in the latter is not free of blame in these undesirable 
sludge losing occurrences. 

Short circuiting in aeration tanks is not likely to occur 
where the length of run is great, or when tanks are used 
in series, but in one activated sludge plant the insertion 
of baffles in short tanks remedied bulking by increasing 
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the aeration period substantially so that with the 
air consumption per gallon, the dissolved oxygen jn the 
mixed liquor jumped from 0.5 p.p.m. to 2.0 p.p.m, 


Dependability of Model Tests 


Engineers are sometimes skeptical of the dependability 
of small scale experiments. It is freely admitted that 
small scale experiments may be totally inappropriate for 
certain types of problems. However, in some of these 
cases laboratory methods may be used in the field to 
advantage in connection with full scale plants, The 
sewage detritor experiments mentioned above were taken 
in the field with a home-made Pitot tube, the surveying 
heing made by wading measurements. : 


It would be a great service, also, if head losses in fyj! 
scale plant operation were carefully checked against the 
original design assumptions. It is difficult, however, to 
find-someone to foot the bill or to spend the time to 
secure such measurements, as useful as these may. be. 
Finally, to be of greatest service laboratory work must 
be on pertinent problems and prove useful to the designer 
or operator. 

At Case School of Applied Science the laboratory staff 
and also the students have had opportunity to pursue 
research both on the campus and at municipal plants, 
The Warner Hydraulics Laboratory is operated under 
the direction of the writer, assisted by G. Brooks Earnest, 
Assistant Professor of Civil Engineering, and W. J. 
Hotkie, graduate assistant in the Department of Civil 
Engineering, Case School of Applied Science, Cleveland, 
Ohio. 
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Harrv Hall Made Chief of 
Washington Sanitary District 





News has been received that 
Harry R. Hall has been per- 
manently appointed Chief Engi- 
neer of the Washington Suburban 
Sanitary District — with head- 
quarters at Hyattsville, Md. Mr. 
Hall was for many years Deputy 
Chief Engineer under Robert B. 
Morse, who met an _ untimely 
death early this year. 

Mr. Hall, a native son of Bos- 
ton, Mass., and a graduate of 
Massachusetts Institute of Tech- 
nology (1907) joined Mr. Morse 
in 1912 as Assistant Chief Engi- 
neer of the Maryland Department of Health. With his 
“Chief” he went to the newly created Sanitary District, © 
embracing Suburban Washington, as Deputy Chief in 
1918, and has deservedly won the elevation which the 
new appointment brings to him. Always progressive, 
he has served as Chairman of the 4 States Section of 
A.W.W.A.; and as President of the Maryland-Delaware 
Water and Sewage Works Association ; is now a Board 
Member of the Federation of Sewage Works Associa- 
tions and prominent in the work of Maryland’s State 
Planning Commission; a member of numerous leading 
technical societies and associations. 


Congratulations and best wishes to our good friend— 
and Robert Morse’s good friend—Harry R. Hall—who 
he would have wished to see “carry on” as the new 
“Chief.” 











Harry R. Hall 








THE WATER WORKS 
AND THE COMMUNITY” 


By N. R. RITCHIE 
Supt., Everett Water Company 
Everett, Penna. 

HE MERITS of a public enterprise are usually 
T measured in terms of service value received. 

When we have at the head of our government an 
organization that is devoting its service to the needs of 
its people, we invariably say that we have a successful 
form of government. ji 

The public utility can well be considered a public en- 

terprise, whether it be publicly or privately owned; for 
it is the specific purpose of a utility to serve the public, 
just as earnestly as the government serves its people. 
The water works, especially, provides a service that is 
unparalleled by any public enterprise in the field. Not 
only does the water works supply a commodity that is 
indispensable in the life of every individual, but it 
serves to its public a water that is pure, palatable and 
safe—and without a tolerance of interruption. 


"Water, Water Everywhere!" 


During the recent flood catastrophe, which covered 
the great industrial districts of our country, the impor- 
tance of ‘a stable and’ dependable water supply became 
the more in evidence. Almost without exception, power, 
light and communication facilities were temporarily 
halted. And, it is quite true that without these excel- 
lent modern services, we were greatly inconvenienced ; 
but we did not suffer a hazard in their absence. In 
some few cases, the water supplies of towns and cities 
were exhausted before the water works could be re- 
commissioned. Here indeed there could be no substi- 
tute and drinking water either had to be transported or 
the citizens were forced to evacuate their homes. The 
words of the ancient poem, “Water, water everywhere, 
and not a drop to drink,” were truly applicable in these 
unfortunate cases and useful water the more appreci- 
ated. 

Happily for all those people in distress, the great 
majority of public water systems were able to render 
uninterrupted and safe service in the face of the crisis. 
This excellent service, rendered at a time when disor- 
ganization reigned, can be attributed, for the most part, 
to the untiring efforts of conscientious and loyal water 
works operators. These men and women will of course 
be unsung heroes, but in the minds of many people, 
they will be appreciated for their true value. 


"Water—The Commonplace" 

Not only is it incumbent upon us to have a stable 
water supply in times of major disaster, but it is of 
utmost importance that we have the indispensable com- 
modity—water—in our homes every day of our lives. 
When we go to a water spigot and draw out a quantity 
of water, we seldom pause to realize that here we are 
receiving a real service. We are receiving a clear, 
sparkling water that is free from tastes and odors, and 
above all a pure product that we can use without haz- 
ard to our health or well-being. 

Until recently, typhoid fever was a very fatal disease. 
A number of years ago, the typhoid death rate was one 
hundred deaths to every one hundred thousand popu- 
lation. That was during the time that public water sys- 
tems were in their infancy. Today, when nearly all 





*This paper, presented before the Pennsylvania Water Works 
Operators Ass’n at State College, Penna., won for its author the 
President’s Cup. 
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communities are served by public water systems, ty- 
phoid fever is a rapidly disappearing disease. Few stop 
to question now the safety of a public water supply. 

We are equally indebted to the public water systems 
for the protection of our property as well as our health, 
for at any time a terrible fire may break out and with- 
out an abundant supply of water under pressure, little 
could be done to combat the flames. Several years ago, 
a fire broke out in a small town in Southern Pennsyl- 
vania. The flames fanned by a high wind soon spread 
over the entire business section and in a short time the 
whole of the village was a blazing inferno. In a few 
hours, the town had been reduced to ruins and many 
thousands of dollars worth of property had been de- 
stroyed. No public water supply, no water available, 
and an entire town swept away. Aside from the fact 
that available fire hydrants are always a great benefit to 
fire fighting, their very presence in a community saves 
property owners many dollars each year in reduced in- 
surance premiums. 

Just as important as these services are to the public, 
the public water system serves many useful purposes in 
the home. How convenient and useful is the modern 
bathroom of today. It not only- produces comfort and 
luxury, but it also provides sanitation and protection to 
our health. Summer drought no longer destroys our 
gardens and lawns, for always water is available for 
sprinkling. With very little labor on our part, we can 
keep our automobile clean and shining by frequent 
washings with the hose. And, now, comes modern air 
conditioning—the comfort afforded by water cooling 
from the public supply. It seems that the water supply 
performs so many duties for us in the home that we 
could scarcely do without it for even one day. 


"Cheaper Than Dirt" 


For the services such as we receive from the public 
water works, one would think that the cost wouid be 
almost prohibitive. Yet in reality our water service is 
the cheapest thing that we can buy. Very often we 
hear quoted the old adage, “As cheap as dirt”; however, 
when we investigate the price of our water service, we 
find that it is really, “Cheaper than dirt.” In most 
municipalities a thousand gallons of water costs about 
thirty cents. Sold by weight, for this quarter and a 
nickel we get almost four tons of water. We would 
not expect our local truckman to deliver onto our lawns 
or gardens four tons of dirt for less than ten times that 
price. Notwithstanding the fact that water is delivered 
so cheaply to consumer, many water works have: paid 
large amounts of money into city treasuries from their 
earnings, thus effecting large decreases in taxation. 
Many times water works have also made large contribu- 
tions to municipal projects of free water for one pur- 
pose and another. 

The public water works may also be considered an 
essential factor in the business of any community be- 
cause it provides steady employment for a number of 
workers. Throughout the depression years, water 
works’ employees were given steady work, mostly at 
regular wages. The water works usually buys its sup- 
plies locally; and, in this manner, aids the local mer- 
chant. 

Because water works’ operators seldom headline their 
activities, the public usua!ly fails to realize the essential 
significance of a public water supply ; however, it is my 
opinion that some day the true light of this vital service 
will reach the front page, and then the faithful water 
works operator will receive his just reward for having 
honestly and earnestly performed his duty in the cause 
of public service. At least, let us hope so! 
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The Voice of Two Presidents 
And the Plight of the $4.00 Superintendent 


N this issue is heard the voice of the presidents of 

of America’s two leading water works associations. 
The theme in the statements of each is the value of mem- 
bership in one or both of the two associations which have 
been responsible for advancement of technical and 
economic phases of water supply practice and increased 
knowledge of water works operators; hence, their gen- 
uine and tangible value to water utilities. 

In addressing the Central States Section of the Ameri- 
can Water Works Association, during its recent annual 
meeting in Cleveland, Ohio, President W. W. Hurlbut 
struck a key note which should be echoed and re-echoed 
throughout the water works world. We refer to his 
stressing of the undebatable fact that from every water 
works, large and small, privately or municipally owned, 
should be expected the support of the national water 
works association in a tangible manner. This, because of 
the many benefits already derived in the nature of ad- 
vancement of water supply practices, and, more especially 
in order that benefits to water works in general might be 
even greater in the future. To this end, the most definite 
way open to corporate and municipally owned works is 
that of maintaining a Corporate Membership in the asso- 
ciation. It is this minimum extent of warranted support 
that President Hurlbut believes should be forthcoming. 
That the investment, represented in the cost of Corporate 
Membership, will yield worth while returns to the munici- 
pal or privately owned water utility is hardly debatable. 
With this “‘value-return” argument plus the argument 
against a “take all—give nothing” practice (to reach the 
selfish, as well as the conscientious type, of municipal 
officials ), it is possible for active members and friends of 
the association to do much in the way of strengthening 
it by “selling” the Corporate Membership idea. If not 
by direct selling, then indirect selling by suggesting and 
outlining the idea to City Managers, Mayors, Water Com- 
missioners, and others in authority. If every reader of 
this page would undertake to put before the local author- 
ities the expressed thoughts of the President of 
A.W.W.A. much will be accomplished. And, who can 
be so much a fatalist as to assume that a Corporate 
Membership will not be the net result of his efforts— 
tomorrow, if not today. 

It was resolved, by vote of those present at the busi- 
ness meeting of the Central States Section, that members 
of the section were whole-heartedly in favor of advancing 
the plea of President Hurlbut for the supporting Corpo- 
rate Membership expansion and would participate in ef- 
forts to that end. Here is an opportunity for members 
of the Central States Section to prove that actions speak 
louder than words. And, if every section of A.W.W.A. 
should take like action and prosecute the avowed inten- 
tions, as if their vote constituted an individual promise, 
the president and directors of A.W.W.A. need have no 
fears concerning forthcoming support in the future from 
those most benefited—America’s municipally and_ pri- 
vately owned water utilities. 

Selling is an interesting and absorbing occupation. 
Selling carries with it a very tangible proof of accom- 
plishment. In one way or another we all must at one time 
or another become salesmen in the broad sense of the 
word. To be successful is, first, to be effectively sold 
on that which the salesman is trying to sell. And, if 
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he who here reads needs any further selling to con 
vince him of the value of the water works association io 
the member, let him turn to the analysis and arguments 
presented on another page of this issue by Roger \ 
sty, Superintendent of Water at Danvers, Mass. and 
President of the New England Water Works Associa. 
tion. President Esty points to the lamentable (some 
what astounding fact to many) that by actual statistics 
recently gathered, the average pay of water works super. 
intendents (those men who are the responsible heads 
of the No. 1 public utility, but so inadequately appre- 
ciated) amounts to but $4.00 per day. Just think of jt! 
This situation is a challenge to the two leading water 
works associations, that something be done about it in an 
effort to improve the position, the financial status and the 
future security of water works operators. When one 
reviews statistics of the Federal Works Progress Admin- 
istration, appearing elsewhere in this same issue, and 
finds that the average wage paid relief-workers (irre. 
sponsible for the most part) on water and sewage proj- 
ects was 43 cents per hour, and compares this with the 
hourly wage paid by municipalities to the average respon- 
sibility-shouldered water works superintendent, no fur- 
ther argument is needed to show what water works asso- 
ciations should be attempting to*do in behalf of their 
operating members and prospective members. 


In arriving at the average pay of water works superin- 
tendents, it would have been enlightening and interesting 
if the statistician had sub-divided the group into members 
and non-members of water works associations. We would 
hazard the prediction that the two figures arrived at 
would show a marked difference in favor of association 
members. Further, an additional breakdown would 
show, we believe, a greater advantage in favor of those 
operators whose names are most frequently found on 
the registration lists of meetings. One might argue 
that this only shows that operators who regularly attend 
meetings, for what President Roger Esty from experi- 
ence so effectively states they are worth, are progressive 
in matters at home as well as in their appreciation of 
the value of attending meetings. We hardly believe, 
however, that the many successful operators, who have 
become consistent attendants at meetings, would fail to 
attest the fact that progress at home and participation 
in meetings go hand in hand. Further, that inspiration 
and initiative are wrapped up in the same package taken 
home from meetings attended. If the experiences of this 
writer have any significance in testifying to this particular 
value of meetings, it can be said that the needed “spring- 
tonic” was consistently supplied by A.W.W.A.’s “clinics.” 

There are those who question “How can a $4.00 a day 
superintendent afford to be a member of water works 
associations 2”. We ask another—*How can he afford 
not to be a member ?”. In either case the solution to his 
problem is found in the timely proposal of President 
Hurlbut. Get the Municipal Water Department to take 
out Corporate Membership and in consequence under- 
paid superintendents will receive most of the privileges 
and benefits of an Active Membership. Then, if they 
attend the meetings, which is rightly an operating eX- 
pense item warranted in every water works budget, they 
receive all of the benefits and, what’s more, so does the 
water department and the tax-payers. We can all do a 
worthy job in pushing the idea and “selling” Corporate 
Memberships. L. H. ENnsiow, 
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FULL 2" . : LENGTHS 


en r , Just write McWane on 
’ those specifications for 2" 
Cast Iron Pipe and quicker 
than a wink you have elimi- 
nated 50% of the joints in 
your lines . . . minimized friction . . . all at no 

extra cost. 


For now McWane is shipping 2" in 18-foot lengths 
with only one intermediate joint. 50% less joints! 
Flexible! High tensile and transverse strengths 
make it easy to lay McWane 2" around curves. 
Full 2" inside diameter insuring maximum flow! 
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McWANE 
PRECALKED 
JOINT 


Here is the joint that 
made small diameter 
cast iron pipe univer- 
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“Surfaseal" (a Rubber Paint) 


In the way of protective coatings, there 
is nothing more resistant or tougher than 
pure rubber. 

From Collord, Inc., of Detroit, Mich., 
makers ef rubber linings for tanks, comes 
an announcement of their new rubber-paint, 
“Surfaseal.” The product has been made 
decorative (available in colors), as well as 
easy to apply to a variety of surfaces. 

“Surfaseal” Brushing Rubber is a true 
rubber paint which adheres well to sand- 
blasted 


metal, concrete or other cleaned 
surfaces —resisting acids, alkalies and 
fumes. Drying to a hard glossy finish, it 


is available as “Surfaseal” No. 1 for gen- 
eral use where severe corrosion is the prob- 
lem; as “Surfaseal’” No. 2 (harder finish) 
for outside use on concrete, brick or metal 
surfaces to prevent attack by moisture or 


fumes. Both are guaranteed to stop cor- 
rosion. 

For more detail, address Collord, Inc. 
(Dept. W. S.), 1430 Rosedale Court, De- 


troit, Mich. 
Vv 
A Novel Float Switch 


A simple float-operated switch for indi- 
cating or controlling liquid levels has re- 
cently been developed by McDonnell & 
Miller, of Chicago. The working mecha- 
nism (see cut-away view) consists of a 
mercury switch inside of a seamless float 
which is attached to the head by means of 
a flexible metallic bellows. The float moves 
within a protective chamber. 


2 OPP BESO 





Low Water Cut-Off 


When the liquid level reaches a height 
that will move the float the mercury switch 
makes contact to sound an alarm, light a 
warning light, or start up a motor oper- 
ated pump or other electrical device. It 
may also be installed submerged, at a pre- 
determined low level, to cut in a motor- 
pump unit or sound an alarm, as required. 
In suction wells it is useful for safeguard- 
pumping units by cutting out such 
units before the pump takes air. The Mc- 
Donnell Low Water cut-off unit is widely 
used by boiler manufacturers as a depend- 
able cut-off switch when the boiler water 
level falls to the danger point. 

The “M. & M.” Float Switch is being 
built in models. One design is 
equipped with a 3-wire switch so that it 
makes one circuit and breaks another when 
the mercury contact is made. Thus it will 
cut out or start pumps, and at the same 
time sound an alarm or light a warning 
signal. 

In water-works and sewerage operations 
there are multiple applications for such a 


ing 


several 
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EQUIPMENT NEWS 


simple float-switch. Having “the stuff” to 
stand up inside of boilers, is sufficient proof 
of its dependability. 

For descriptive literature address Mc- 
Donnell & Miller (Dept. “W.”), Wrigley 
Bldg., Chicago, II. 

v 
Cochrane Orifice Meters 

The Cochrane Corporation, well known 
Philadelphia firm and for many years 
identified with the industrial power fields, 
announce the new Cochrane Orifice Meter 
for water, gas, air and steam. 

The indicating and recording equipment 
is used in conjunction with flow through 
orifices, flow-nozzles or Venturi tubes. The 
features enumerated by the manufacturer 
include: Direct reading integrator ; 12 inch 

















Cochrane Orifice Meter 


diameter charts; spring or electric clock 
for driving charts and integrator; inter- 
changeable manometer tubes to permit 
altering meter capacity; safeguards in 
both high and low pressure chambers, to 
prevent loss of mercury; large float with 
high buoyancy; throttling bushing to 
dampen violent fluctuations in flow; pres- 
sure tight bearings; ranges of meter from 
one inch of water to two hundred inches. 

The new meter, introduced to meet de- 
mands for an accurate but inexpensive in- 
strument, is effectively illustrated and de- 
scribed as to its working parts, etc., in a 
new bulletin (No. 2092)—‘“Cochrane Ori- 
fice Meters.” Address, Cochrane Corpora- 
tion, 17th and Alleghany, Philadelphia, Pa. 


v 


Jointless Concrete Pipe Construction 


A method of constructing jointless con- 
crete pipe and culverts without the use of 
expensive interior forms has recently been 
developed by the Jointless Concrete Pipe 
Company, Los Angeles, Calif. 

This method, known as the Inner Liner 
System, was developed to permit the use 
of a monolithic outer shell, cast in place 
over sections of precast concrete inner 






liners. The method is recommen 
ticularly for use on pipe, culver 


ded par- 


: . ts, st 
drains, etc. (diameters from 12 in, to 5 ft) 


because of the impracticability ang high 
cost of using removable interior forms . 

Precast in thin reinforced sections over 
steel forms adjacent to the trench the 
inner liners are set in place to act as inside 
forms during construction. They remain 
in place, becoming an integral part of the 
completed structures, furnishing a smooth 
low friction, inside surface. With the inner 
liner in place, the outside shell is cast mono- 
lithically, thus providing a jointless outer 
shell. 

For fuller details, address the Jointless 
Concrete Pipe Co., 315 W. 5th St. Los 
Angeles, Calif. 

Vv 
"E.B.G." in New Quarters 


Electroc Bleaching Gas Company, pioneer 
producers of liquid chlorine in America, 
have moved their executive and sales offices 
to the Lincoln Building at 60 East 42nd 
Street, New York City. On the 30th floor 
of this modern skyscraper located in the 
“chemical center” of New York (opposite 
Grand Central Terminal and across the 
street from the Chemists’ Club) the new 
offices of “E.B.G.” and its magazine, The 
Pioneer, are spacious, attractive, conven- 
iently located. To friends and customers 
“E.B.G.” and The Pioneer extend a cordial 
invitation to visit their new home—the Lin- 
coln Building, New York City, is sufficient 
address to remember. 


v 
Columbia Alkali Enters Liquid 
Chlorine Field 


Columbia Alkali Corporation, — well- 
known subsidiary of Pittsburgh Plate Glass 
Company, have recently announced that liq- 
uid chlorine and electrolytic caustic soda 
constitute new products of this concern. 


From the new plant at Barberton, Ohio, - 
equipped with the most modern and efficient 
chlorine cells, shipments are already being 
made in single and multiple unit tank cars 
and in 100 and 150 Ib. cylinders. The tank 
cars, ton containers, cylinders and valves 
are of the latest improved design—“Stand- 
ard Chlorine Institute Valves” being em- 
ployed for safety and trouble-free service. 

For nearly half a century Columbia Al 
kali Corporation has occupied an important 
position in the production of soda ash, 
caustic soda and by-products. And it 1s 
a logical and natural development that elec- 
trolytic caustic soda and liquid chlorine 
should be added to the line. The modernly 
designed and equipped executive offices of 
Columbia Alkali Corporation are located im 
Radio City on the 43rd floor at 30 Rocke- 
feller Plaza, New York. Branch offices are 
maintained at Chicago, Pittsburgh, Cincin- 
nati and at the plant in Barberton, Ohio. 

To better serve its customers Columbia 
Alkali has added to its staff Mr. Chris F. 
Bingham, former Superintendent of Filtra- 
tion at Richmond, Va., who becomes Co- 
lumbia’s Engineer of Technical Service. 
Mr. Bingham’s training as a Chemical En- 
gineer and his operating experiences in the 
sanitary field fit him well for the position 
created. 
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CENTRIFUGALS 
NEW PROCESS 


oT is machine specifically developed for the sani- 
tary field. Will dewater raw or digested sludge. 
Produce a low moisture cake. Incineration without 
additional fuel. 


Machines now operating in sewage plants of Collings- 
wood, New Jersey and Toronto, Canada, where test 
runs and demonstrations are now being made. 


Two machines will be installed at the new Niagara 
Falls Sewage Plant for dewatering screenings and 
sludge. George L. Watson, Cons. Engr., N. Y. C. 
Canuso & Son, Philadelphia, Pa., Contractors. 


Additional information upon request 


AMERICAN CENTRIFUGAL CORPORATION 


No conditioning chemicals required. 
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NEW YORK CITY 





















With only a Wrench... 


Dresser Couplings of all sizes (%” to 
largest pipe diameter made) gre installed 
complete with the use of only one tool 
—an ordinary ratchet wrench. 


DRESSER COUPLINGS 












... YET THEY COUPLED THE 


FIRST THREE SECTIONS 
IN A SINGLE HOUR! 


Unskilled. On relief. No previous ex- 
perience to guide them. Just a game 
of “pick-up” labor, brought to the job 
at 4 o'clock one afternoon. Too late 
to start work (they thought!) but—in 
that single hour before quitting 
time—they easily coupled three bot- 
tle-tight sections of pipe on this 36” 
pressure-equalizing line in Buffalo. 


Have YOU tried this speedy, cost- 
cutting system of joint construction 
that so many cities are using with 
such remarkable results? Folder No. 
355 tells you how to get true econ- 
omy with Dresser simplicity, flexibil- 
ity, strength, and permanent tight- 
ness. Ask for this folder by number. 


§. R. DRESSER MANUFACTURING CO. 


BRADFORD, PA. 


In Canada: 
Dresser Mig. Company, Lid., 60 Front St., W., Toronto, Ont. 
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ZEO-DUR 
PERMUTIT GREENSAND ZEOLITE 
‘ite? | Su 






ELIMINATED IN 
PERMUTIT 
PROCESSING 















Many are culled Sy, 


BUT FEW ARE CHOSEN 


If you think Permutit Zeo-Dur is just green- 
sand, you should see it processed. Although 
the greensand is literally hand-picked from 
the deposit, from two to three bags of this 
material are eliminated to produce one bag 
of Permutit Zeo-Dur. 


First: Greensand is hand-picked from the 
raw glauconite deposit. Second: Washed 
in trommels ; coarse rejects removed. Third: 
Washed in classifiers to eliminate clay and 
Fourth: Boiled with caustic soda to 
remove residual clay. Fifth: Rinsed to re- 
move caustic soda. Sixth: Special stabiliz- 
ing baths make the granules tough, hard, 
and long-lived. Seventh: Again passed 
through classifiers for sizing and to remove 
stabilizing solutions. Eighth: Dried under 
close temperature control. Ninth: Dust re- 
Tenth: Final 
Twelfth: 


fines. 


moved in air separator. 
screening. Eleventh: Weighed. 
Jagged. 

In this long process from 60% to 75% of 
the original material is eliminated. Only re- 
fined greensand Zeolite remains—pure, ac- 
tive, long-lasting. For complete details of 
this interesting process, ask for the Permutit 
booklet: “Zeolites — Mining, 
Manufacture and Uses.’ Address The Per- 
mutit Company, Dept. G1, 330 West 42nd 
Street, New York, N. Y. 


Permutit 


Processing, 
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CATALOGS AND 
LITERATURE RECEIVEp. 


[ Any of the publications received in this section can be 
secured from or through Water Works and Sewerage if 
such be desirable. | . 


“Screw Type Pumps”—For lifting relatively large 
volumes of water or sewage against moderate heads 
engineers will find the screw type pump worthy of cop. 
sideration. Morris Screw Pumps are illustrated in a 
new bulletin, describing the features and performance of 
this interesting and useful type of semi-centrifugal pump 
which has for some time been successfully used abroad# 
In sizes from 20 to 40 inch, with efficiencies in excess of 
90 per cent, the especial features of Morris Screw 
Pumps and application for drainage, irrigation and sew- 
age pumping, water recirculation, etc., are set forth 
accompanied by illustrations. (*By coincidence, on an. 
other page in this issue is to be found an article, descrip- 
tive of Screw Type Pumps and their successful adapta- 
tion abroad—Ed.) For Bulletin 162—“Morris Screw 
Pumps”—address Morris Machine Works, Baldwins- 
ville, N. Y. 





“Link-Belt Tritor Screens’—From Link-Belt Com- 
pany, well-known manufacturers of sewage treatment 
equipment, has been received an illustrated bulletin, de- 
scriptive of the “Link-Belt Tritor Screen’”—an interest- 
ing combination of bar-screen and grit chamber (grit 
pocket). The unit is mechanically and automatically op- 
erated. Especially for small and medium-sized plants 
has this combination unit been developed to eliminate the 
expense of providing two separate units. The same bul- 
letin pictures and describes features of Link-Belt’s well- 
known Straight-Line Bar Screens. Ask for Folder No. 
1587. Address Link-Belt Co., Philadelphia, Pa., or Chi- 
cago, Ill. 


“Precision Labcratory Equipment’”:—A new 20- 
page bulletin from Precision Scientific Company, manu- 
facturers of laboratory equipment, illustrates and de- 
scribes their complete line of Kjeldahl equipment for 
digestions and distillations. For a copy of Bulletin 15] 
address Precision Scientific Company, 1736-54 North 
Springfield Ave., Chicago, III. 


“Automatic Sump Pumps”—Victor Equipment 
Company of San Francisco, Calif., have issued a bulletin, 
descriptive of Victor’s Kimball-Krogh automatic sump 
pumps, designed for draining cellars, pump rooms, pipe 
galleries, and the like. These drainage pump units, as 
illustrated and described, come in two types—one for 
permanent mounting, the other a semi-portable unit. 
With self-lubricating OILITE sleeve bearings, these 
units are designed to operate with little or no attention. 
Dimensions and capacities are tabulated. Ask for Bul- 
letin No. 625—address, Victor Equipment Company 
(Kimball-Krogh Div.), 515 Harrison St., San Francisco, 
Calif. 


“Shielded Arc Welding”—Lincoln Electric Com- 
pany, believed to be “the World’s largest manu facturers 
of are welding equipment,” have a new bulletin which 
relates the advantages and economies resultant from pipe 
jointing by electric-are welding, because of the simplicity 
and low cost. Comparative jointing cost data are pre 

















scented and methods, most useful, are illustrated, as are 

typical examples of the adaptability of shielded arc weld- S h 

ing in new and revamped piping systems. A variety of moot ’ 
Fa] 


‘ are-welding equipment, useful also for thawing frozen 
a a o 


water pipes, 1S illustrated on the back cover. For a copy Dependable Control 


be ¢ “Lower Piping Costs With Shielded Arc Welding,” 
if p ensig alee Electric Co., Cleveland, Ohio. THRU-FLOW 
o_o CONE VALVE 


Afford full 














































“Boiler Water-Level Control”—Northern Equip- 








s€ ment Company of Erie, Pa., specialists in boiler opera- pipe line flow 
s, ; tion control, has distributed an interesting and brief story without friction 
sf of the “Control of Boiler Water Level with Rapidly loss. Always oil 
. Flocculating Loads,” which recites experiences of an im- lubricated. Ax- 
a portant company using their Copes Double Control Reg- ially unseats be- 
?P ulators. The installation and its functions are illustrated, fore it rotates 
* as well as the results. The latter are told in picturized without friction, 
of stvle by actual reproductions of charts taken from plant rub or wear. Es- 
” operating records. If your problem involves boiler op- pecially _—desir- 
“ty erations, look into this. Request Form No. 401—from able for sewage 
« Northern Equipment Company, Erie, Pa. disposal service. 
p- sa = . We amace 
s “Ford Supplement” :—Ford Meter Box Company “a 
- have issued a Supplement to Catalog No. 35, which il- CONTROLLING FLOAT 
S- lustrates, describes and quotes prices on the popular and VALVE 

reasonably priced ‘‘Ford Portable Testing Tank for Wa- 

ter Meters’; “Type X Covers for Meter Settings”; Ideal for heaters, vats, 
e “The 80 Series. Copper-Setter,” for meter settings on tanks, etc. Valve entirely 
° riser pipes ; “The Valve" Copperhorn’ for basement self-contained and operates 
mi méter settings ; “Ground Key \ alves _ for services ; and without water spill. Sensi- 
t- “Pack Joints for Copper-Setters.” For this new Ford tive in operation and inde- 
‘t Supplement to Catalog 35 address Ford Meter Box structible due to air and 
D- Company, Wabash, Ind. water cushioning and heavy 
& bronze mountings. Sizes 
e “Standard Instruments”—Is the title of the fresh to 24”. 
- and crisp Julien P. Friez & Son’s condensed edition of 
I- their complete catalog of instruments used in measuring 
0, and recording temperatures, humidity, barometric condi- 
i- tions, wind-velocities and direction, sun-shine intensity WATER REDUCING 


and duration, rain-fall, and water-levels for flow meas- 
urements and records. The listing and picturization of 
)- the modernized line of Friez “Standard Instruments,” 
put out by this well-known, 60-year-old firm, constitutes 
a ready reference catalog, which sets forth, in clear style, 


VALVE 


Assures positive con- 
trol of low pressure. 
Air and water cushion- 


or just what the individual instruments are used for, pre- ing prevents shock or 
| sents a brief description of each (supported by the pic- hammer. Supplied with 
h ture), and states the prices. This space and time-con- single or dual pilot con- 


trols for any service. 


serving catalog “digest” should prove serviceable and 
Sizes to 24”, 


desirable to many engineers and operators. For a copy 
it of “Friez Standard Instruments,” address Julien P. 
Friez & Sons, Baltimore, Md. 






n, 
Ip 
Ye “Cochrane Meters”—Is a new bulletin describing 
1S and illustrating Cochrane Electric Flow Meters for meas- WATER STRAINER 
yr uring water, gas, air, sewage, steam, and other fluids. 
t. Distinctive is the utilization of the highly accurate and Large capacity with 
se sensitive galvanometer null principle for translating dif- minimum friction _ loss. ; 
n. ferentials, created by Cochrane’s Self-Contained Orifice Strainer basket quickly ac- : 
l- Metering Element. Through the nearby Cochrane Trans- cessible and easily cleaned. ' 
y mitter head differential is converted into electric current 3asket mesh furnished to ; 
0, flow over wires to one or more Cochrane Indicating, In- suit any service conditions. { 
tegrating and Recording Receivers, which may be located Sizes to 24”, 
at desirable remote points, in addition to the central sta- : 
- tion. An effectively illustrated description of the essen- 
rs ee and explanation of their operation, together 
h with a discussion of outstanding features of Cochrane 
ye Electric Flow Meters and Receiving Instruments, com- GOLDEN-ANDERSON VALVE SPEC. CO. 
y pletes this enlightening and interesting Cochrane Publi- 1350 FULTON BLDG. 
2 cation No. 2096. For a copy, address Cochrane Corpo- PITTSBURGH PENNA. 














ration, Philadelphia, Pa. 
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In case of trouble in the neighborhood, 


a sturdy enclosure of Pittsburgh Chain- .J 


Link Fence around your plant is your 
best insurance against damage. Pitts- 
burgh Fence is made to withstand the 
hard knocks of everyday accidents. Send 
us your blue prints for an estimate of cost 


of fencing your property. No obligation. 


PITTSBURGH 
STEEL CO. 


754 UNION TRUST BLOG. PITTSBURGH + PENNA. 


Pittsburgh 











SEWER CLEANERS 





ee Ok ae 




















O.K. Champion Sewer Cleaners have passed their 25th year of 
satisfactory performance. We now make three sizes—Junior— 
Standard and Power Cleaners. Hundreds of OK Champion 
Cleaners are in use in 42 States and Canada. 


The Power Cleaner illustrated above is working to the entire sat- 
isfaction of the purchasers in Atlantic City, N. J., Little Rock, Ark., 
and others. 


We solicit your inquiries for literature and prices. Deliveries can 


be made promptly. 

CHAMPION CORPORATION 
4714 Sheffield Ave. - - Hammond, Indiana 
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“Blue Streak Sludge Gas Engines”—A bullet 

devoted to a new gas engine to the sewage works fel 
from an established firm, Climax Engineering Company 
of Chicago, describes the recent installation -of Climax 
Blue Streak engines operating on digester gas at th 
Aurora, Il!l., sewage treatment works. The two i 
cylinder units pictured are direct connected to tan 
American Well Works centrifugal pumps lifting 66 
M.G.D. of sewage. Unique is the automatic variable 
speed control of the engines and pumps through float 
control mechanisms in the suction well, to pump at rates 
from 3.5 to 12 M.G.D._ For this illustrated “Blye 
Streak” bulletin, address Climax Engineering Com- 
pany, 111 W. Monroe Street, Chicago, III. ¥ 


“Stelco Bituminous Coatings”—Is the title of g 
combination bulletin-catalog from the Stelwagon Many- 
facturing Company of Philadelphia, one of America’s 
longest established producers (1853) of protective bity- 
minous coatings and enamels for corrodible metals. The 
three major products described are Stelco Pipe Line 
Primer, Stelco Pipe Line Enamel and Stelco Pipe Dip 
Enamel. Characteristics of each, methods of application 
and covering capacities, are set forth—all of which are 
guaranteed not to impart tastes to the water. Being 
acid-proof, Stelco coal-tar-base coatings are also recom- 
mended for use around water and sewage treatment 
plants. In the rear of the brochure are listed the titles 
of numerous technical “Service Bulletins” put out by the 
company to cover special applications, such as “Manual 
Coating Instructions,” “Coating and Lining Cast Iron 
Pipes,” “Protecting Stand-pipes and Elevated Tanks,” 
etc. Condensed product specifications completes the bro- 
chure. For a copy of “Stelco Bituminous Protectives,” 
or any of the “Technical Service Bulletins” listed, ad- 
dress Stelwagon Manufacturing Company, 19th St. and 
Washington Ave., Philadelphia, Pa. 





“Dieform Copper Fittings’—Bailey Meter Com- 
pany, in a recent leaflet, describes and illustrates the fea- 
tures of their patented “Dieform Compression Fittings,” 
ideal for copper tubing lines or house services, in sizes 
of 2 inches down. With a slight flare, easily given the 
end of the soft copper tubing, the Dieform Fitting makes 
an absolutely tight compression joint without restriction 
of the flow-through area. Numerous applications are 
listed. For the “Six Reasons for Dieform Fittings,” 
address Bailey Meter Company, 1050 Ivanhoe Road, 
Cleveland, Ohio. 


“Universal Gear Drives”:—lIs an illustrated bro 
chure containing “Engineering Data on Vertical Drives 
in Water and Sewage Treatment,” which is being dis- 
tributed by Universal Gear Corp., of Indianapolis. It 
discusses mechanical mixing, tank design, clarifier mech- 
anism drive, comminutor drive, and the adaptation of 
Universal Moto-Gear Drives (Heliocentric Type) to 
typical installations of each. Power requirements are 
set forth and experiences are cited. At the end is a 
listing of- installations. Address Universal Gear Corp. 
19th and Martindale, Indianapolis, Ind. 


“Modern Steam Engines” :—Is the most complete 
(48 page) catalog yet seen on steam engines. It comes 
from the Troy Engine and Machine Company and sets 
forth applications of steam engines, outstanding fea- 
tures of design and advantages of the several types of 
engines illustrated. It contains numerous tables, spect 
fications and drawings of engines and important work- 
ing parts. For a copy of this very complete brochure 
(Catalog 305) address Troy Engine and Machine Com- 
pany, Troy, Pa. 
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Peoples Gas Building 
Chicago, Ill. 


General Office - 


This “Special” casting was a problem for 
any foundry. It demanded excellent foundry 
practice and methods as well as accurate 
machine work... Yet -- with more than half a 
century of experience such “Special” jobs 
actually become everyday routine at “Lynch- 
burg”.... For quick estimates write, wire or 
phone “Lynchburg.” 
Bell and Spigot Pipe and Fittings. From 4’ to 54’ 
Cast lron Flanged Pipe. From 3’ to 6a” 


Cast Iron Flanged Fittings and Flanges from 1’ to 84’" 
de Lavaud Centrifugal Cast-Iron Pipe 


Special lron Castings for the Chemical Industry 


LYNCHBURG FOUNDRY COMPANY 


Lynchburg, Virginia 


50 Broad St. 
New York, N. Y. 








See and examine this one-piece, non-slip 
grating for yourself. We have prepared a 
sample, paper weight size, and will be 
glad to send it to you on request together 
with complete catalog. Just say—send 
Grating sample. 





Blaw-Knox Steel Stair Treads are made 
from Electroforged steel grating using a 
nosing made from rolled diamond check- 
ered plate which sharply defines the edge 
of each tread. Available in all standard 
sizes. Ask for Form 1498. 


BLAW-KNOX COMPANY 


2053 FARMERS BANK BUILDING - PITTSBURGH, PA. 
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That May 
Convention and Data Edition of 


WATER WORKS & SEWERAGE 






























is now on the desk of many hun- 
| dreds of Water Works Superin- 
| tendents. It serves as a ready 
| reference manual that is of the 
| utmost value in solving the varied 
| problems that are constantly aris- 
ing in the operation and mainte- 
nance of Water Works. Its use- 
fulness is such that it most ap- 
propriately has been called the 
“OPERATORS’ BIBLE.” 
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“Aer-0-Mixing 


A Distinctive Process 
In 
Water and Sewage Treatment 


y f, be ” 
EROM 


AERATOR ~- MIXER 





IN WATER PLANTS INVOLVING 


Raw Water Aeration Diffusion , 

Quick Chemical Mixing Compression 
Coagulant Mixing Retention 
Contact Mixing Expulsion 
Recarbonation Surface Contact 
Filtered Water Aeration Agglomeration 


A type and capacity 
IN SEWAGE PLANTS | to fit every existing or 
Activated Sludge Aeration contemplated plant. 
Trickling Filter Auxiliary Gravity—Rotary 
Mixing For Chemical Pneumatic—Pressure 

— Write for illustrated folder 


VOGT MFG. CO., Ine. couisvcte®.' tx. 

















—-SPRAY-DRYING CHAMBERS— 


Air Driven 
Floor Sweeper 


In-drawn air divides equally to the 
sweeper’s arms. Discharged from 
the arms against the floor of the 
Chamber, it rotates the sweeper: and 
simultaneously sweeps the dust into 
an outgoing air-stream. 


d . i aS ~ (Patented) 
- . F == 


Distinctive feature of the new Bowen Spray Dry- 
ing Chambers. Send for bulletin No. 3 for details. 


BOWEN 


RESEARCH CORPORATION 
GARWOOD, NEW JERSEY 




















I “AcIPCO” 


S yee Centrifugal Pipe being in- 
stalled in new sewage disposal plant, 
Austin, Texas. Pipe in left foreground is 36" 
main sewer; pipe in left background is 30" 
main sewer running to plant; pipe leading 
from center to deep background is 30" by- 
pass line. “Acipco" furnishes a complete 
range of cast-iron pipe and fittings for mod- 
ern sewage disposal plant construction. For 
literature address American Cast Iron Pipe 
Co., Birmingham, Ala. 
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Section of Railroad Tunnel 
Under the East River, New 
York City, being water- 
proofed with— 


Use Sika to stop the inflow of water through 
dams, walls of pump houses, man-holes, filter 
beds, sewage tunnels, etc. Sika mixed with 
portland cement is easily applied by hand and 
will successfully seal off infiltration from under- 
ground streams even under pressure. 


Write us about your problems. 


Sika, Inc. 


1943 Grand Central Terminal, New York City 
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A product that has won favor 
internationally 









| 


This motor-operated 

















The efficiency 
motor-operated 


mote control. 








515 Harrison St. Bakersfield 








PUMPS that cost no more 


for every municipal-utility purpose 


State the problem; let us submit 
a survey of its solution. 


VicIOR EQUIPMENI COMPANY 


KIMBALL-KROGH PUMP DIVISION 


SAN FRANCISCO Fresno-Salinas LOS ANGELES 
1010 E. 62d St. 


cialties which 


been proved by test and 
demonstration for over 10 
years. Available in numer- 
ous types and 
single or multi-station re- 


time, afford protection, as- 
sure positive performance. 
One of many Ludlow spe- 


highest engineering design 
and construction. 


THE LUDLOW VALVE MFG. CO. 


TEOV « «iw By Fy 


of Ludlow 


valves has 


sizes with 















They save 


embody 


























Dig In 
and Win 


If your work involves excavation 
you know what a fertile field for 
loss this branch is, unless it is care- 
fully estimated and executed. 


We want you to benefit by the re- 
corded experience gained on many 
jobs, and published for you in this 
clearly printed reliable book. Your 
profits will reflect this opportunity 
to stack your experience alongside 
the combined experience of others 
in this line. 




















The coupon tells how you can se- 
cure “Earthwork and Its Cost” for 
free examination. Read it; then 
send it. Read the book; then de- 
cide whether you will keep it. 


Gillette Publishing Company 
400 W. Madison St., Chicago, Ill. 











EARTHWORK 
A N D 
ITS COS 


GILLETTE 


Send 
this Coupon 


This standard technical work by Hal- 
bert P. Gillette, is in its 3d Edition. 
It has 1346 pages. Pocket size, flexi- 
ble, illustrated. 


EARTHWORK 
AND ITS COST 


Properties ef Earth—Mcasurement, Classification 
and Cost Estimating—Boring and Sounding 
Clearing and Grubbing—Loosening and _ Shovelin 
Earth—Spreading, and Rolling Earth Howtos © 
Barrows, Carts, Wagons and Trucks—M 
and Costs with _— Graders and Wagon 
Loadere—Methods and Costs with Scraper and 
Graders—Methods and Costs with Cars—Methods 
and Costs with Steam and Electric Shovels—Meth- 
ods and Costs with Grab Buckets and 
Buckets—Methods and Costs with Cableways 2 
Conveyors—Methods and Costs with D e 
Scrapere—Methods and Costs of Dredging— eth- 
ode and Costs of Trenching—Ditches and Canals 
—Hydraulic Excavation and Sluicing—Road and 
Railroad Embankments—Design and Construction 
; Foe Dams—Dikes and Levees—Slips 
ides. 





Gillette Publishing Comoany 

400 W. Madison St., Chicago, Il. 

Please send me postyaia for free examination the 
“Earthwork and Its Cost.” In 10 days I agree to 
return the book or remit $6 in full payment and beep 
the book for my further profitable use. 

Name. 


CG 








AdAdAresa 





Cty me Witte sean anne em 
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GID INTERNATIONAL 


Equipment — of Every Type and Size 
—for Every Requirement of 
— Modern Water Purification 































b Tank 


Aerators 
Chemical Feeders 
Chemical Proportioners 
Directional Flow Controllers 
Filter Plant Gauges 
Flow Indicators 


ee. 


Mt 


Gravity & Pressure Filters HE high cost of water is a prob- 
Hydrodarco Purifiers lem every Industrial and Mu- 
Level Controllers nicipal Executive must face. It 


is possible to save 10, 20, 30 or even 
50 per cent by the installation of arFriLiaTeD COMPANIES 
Layne scientifically engineered Wells LAYNE-ARKANSAS CO.. Sturrcant, Anx. 


Lime Slakers 
Operating Tables 


Recarbonating Equipment and Pumps. —LAYNE-ATLANTIC CO. NonPoux, VA — 
Rate of Flow Controllers If your water cost is too high, let LAYNE-CENTRAL CO., Mempuis, Tenn.— 

* s LAYNE-NORTHERN CO.. INC., MisHawaxa, 

Sampling Tables be Layne he deg. ~es re study two.—LAYNE-LOUISIANA CO., INC., Laxe 
Underdrain Systems pace Scanian aan 4° ama Cnanues, La.—LAYNE-NEW YORK Co., 

ing ecur INC., New York City—LAYNE-NORTH- 

Venturi Tubes and Meters without cost or obligation. Layne —— westCo..muwsuxce.wis—THELAYNE- 

Water Softeners Pumps and Wells are universally OHIO CO. Covumsus, Onio—LAYNE- 


, he BOWLER NEW ENGLAND CO.. Boston, 
known for high efficiency and low Mags.—LAYNE-TEXAS CO., Houston, Tex: 


The Infilco Equipped Water Purification Plant Centralizes | operating costs. For literature, write = —:yywe.western Co. Kansas civ, 


Equipment Responsibility and Assures Coordinated Results —— Inc.. Dept. D, Mom- pa rat Bn se 


LTD.. Fort Erie. N.. Ontario, Canana. 


International Filter Co. 
59 East Van Buren Street, Chicago 


‘(fII® INTERNATIONAL 


~~ 


LAYNE PUMPS 





LAYNE WELL WATER SYSTEMS, 












Hl 












CLOGGED, DIRTY 
WATER LINES for: - 





NATIONAL has been cleaning water mains for 28 
years. It is this experience that we put on your job. 


A VILLAGE SAVED $1,000 A YEAR (>) RWeeseresnr 


NATIONAL cleaned their water mains. Result, in- 
creased pressure and greater delivery. Due to this, 
insurance rates were substantially lowered. They 
also saved the cost of increased pumping equipment 
and large water mains. This is only one of many | —reduced 
examples of NATIONAL Results. 


be greater delivery 


costs 





insurance 





ye clean process 


water 
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The Methods 
and 
Costs 


Library— 


the accumulated experience 
of many engineers, contractors 
and builders throughout the 


nation. 








These 5 Books for 
Constant Reference 


Volume I 
Gillette’s Handbook of 
Construction Cost 
1,734 Pages, 4%x7. Illustrated 
Price $6 


Volume II 


Dana's 
Handbook of Construction 
Equipment 
New Second Edition 
349 Pages, 4%x7. Illustrated 
Price $6 


Volume III 
Gillette & Dana’s 
Handbook of Mechanical and 
Electrical Cost Data 


Price $6 


Volume IV 
Gillette’s Handbook of Cost Data 
1,854 Pages, 4%x7. Illustrated 
Price $6 


Volume V 
Connor’s Labor Costs of 
Construction 
200 Pages, 56x3% 
Price $2 


Gillette’s ‘‘Con- 
struction Cost 
Keeping and 
Management” 
standard treatise 
on organizing 
business for econ- 
omy and profit; 
572 pages. With- 
out charge when 
you decide to 
keep the library. 














This 
Book 


FREE 


Over 1,500 Pages, 4%x7. Illustrated 











HAN DBOY 
CONST RUCTI ' CONSTR CT 


COST 


GILLETTE 


The Value of this library can be fully 
realized in only one way—at your elbow, 
accessible for reference as job succeeds 
job in your own experience. We know 
this from the reports of contractors and 
engineers who date the growth of their 
business prosperity from their first ref- 
erence to these volumes. 


Thus, we do not ask you to buy them 
first and learn their value afterward. We 
offer to put them at your elbow free of 
Use them. Get the 
flavor of their helpful counsel. Check 
your own habits in figuring costs or 
selecting methods, in comparison with the 
general standard practice among builders 
everywhere. 


charge for a trial. 


After you skim through the broad 
subject headings at the right, send the 
coupon, 





Gillette Publishing 

400 W. Madison St., ~_— iil. 

Please send the Methods and Costs Library, 
postpaid, for examination. In 10 days I will 
remit $5.00 in part payment and keep the books, 
or I will return them postpaid. If I keep them 
you agree to send me a free copy of “Cost 
Keeping and Management.” I will send $4 a 
—— for 5 months until the full price of $25.00 
8 paid. 


| PPT TTTTITILTTTTILETE ELT ee 


RUBBER E REE SSRERERERE ES 
PRP RPRES ERE RR RRR ERED SE! 


CROP oc dotceetnccenes tes State...... W.&S.+9-36 


Books sent on approval in U. 8S. and Canada only. 
VER EERE REESE RE RSE ERE EERE EER Ree eee ee 
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MECHANiw/ 
& ELECTRICA’ COST D 
COST DATS — 
Equ TPMED SILLETTE AND DA 
DANA 


HANDBO y 











































This List of Subjects Covered 


Engineering Economics — Prices 
and Wages—Hauling—Excavation 
Economics — Standpipes —Concrete 
Construction — Dams—Reservoirs, 
and Water Works—Water Treat- 
ment Plants — Irrigation — Land 
Drainage—Sewers — Garbage Dis- 
posal — Roads and Pavements— 
Bridges and Culverts—Steam Rail- 
ways and Tunnels— Docks and 
Wharves—Electric Motors—Lights 
—Miscellaneous Costs—Earth Ex- 
cavation and Transportation—Rock 
Excavation—Steel Piling and Cof- 
ferdams—Wood and Concrete Piles 
—Concrete Costs—Concrete Form 
Costs—Steel Reinforcing — Struc- 
tural Steel—Timber Work—Rough 
and Finish Carpenter Work—Brick 
and Tile — Masonry — Plastering 
and Plumbing — Painting—Sewers 
—Water Works—Concrete and 
Other Paving Costs — Equipment 
and General Labor Expense. 


Gillette Publishing 
Company 


Technical Publishers 
400 W. Madison St. 


Chicago, Illinois 








$32.00 Library 


with this coupon 


$25.00 
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——— 
NO MECHANISM WILL LAST 





FOREVER . 


Like the philosopher's 
stone, the 100%, perfect ma- 4 
chine is still undiscovered. 
Parts will wear out and 
have to be replaced. 

This happens seldom with 
SPARLING Main-line Meters, 
but when it does— 

Entire meterhead can be 
removed and a dummy 
cover plate —or another 
meterhead—substituted without disconnecting a single sec- 
tion of the pipe line. Interchangeable parts put the meter 
back in service with the 
minimum of expense and 
delay. 


This ease of installation 
and replacement is only 
one of many SPARLING 
features. 


Visit our exhibit at the 
convention of the N. E. W. 
W. A. in New York, Sep- 
tember 22-25 and see 
these meters, and auxili- 
ary Rate Indicators and 
Recorders in action. 


~ 
¢€ 











Bulletin 303 will be 


sent at your request 


R. W. SPARLING 
WATER MEASURING EQUIPMENT 
945-951 N. Main St., Los Angeles 
NEW YORK CHICAGO CINCINNATI 














ANTHRAFILT 


OVERCOMES RIDGING and MOUNDING 


Only 55% as heavy as sand and immune from 
the cementitious action of iron and manganese 
compounds, Anthrafilt forms a filter bed that 
stays level—that does not have to be rebulit every 
two years or so. 


An Anthrafilt bed can be cleaned of iron and 
manganese deposits by the simple process of back- 
washing. Acid or alkali treatment is not required 
as in the case of silica sand. 


Anthrafilt is free from mounding tendency and 
its light weight is also an advantage. 


References, samples and additional information 
on request without obligation. 


THE HUDSON COAL CO. 


SCRANTON, PA. 


H. H. SHAVER 
Asst. Gen. Sales Agent 


G. B. FILLMORE 
General Sales Agent 





























Headquarters for 
Swimming Pool 
Information. 


Backed by over a quarter century of specialized 
experience in Swimming Pools—in the development 
and manufacture of pool 
equipment—Everson is rec- 
ognized as the source for 
reliable information on 
swimming pool equipment 
and operation. Outstand- 
ing among the Everson de- 
velopments that now mark 
every strictly modern pool 
are: The Everson Recircu- 
lating System of water 
purification fulfills every 
Municipal, State and Fed- 
eral Health Requirement. 
Everson Underwater Write for 
Lighting. Everson Safety Catalog 
Electric Chlorinators, and Everson Solution Feed 
Chlorinators—with metered control in capacities 
for all pools and the small water and sewage treat- 
ment plants. . 


Everything for the Pool 


EVERSON MANUFACTURING CO. 
633 West Lake Street Chicago, Ill., U. S. A. 




















pH and CHLORINE 


— CONTROL 
EQUIPMENT 


with 
a 5-YEAR 
GUAR- 
ANTEE 


LONG RANGE SLIDE COMPARATOR 


Consists of a complete Chlorphenol Red Slide 
Comparator, shown on right; additional Brom- 
thymol Blue and Phenol Red color standard slides ; 
vials of indicator solutions, with pipettes and 
nipples; 14—5cc test tubes; all contained in wood- 
en carrying case. Covers range pH 5.2-8.4. 
All color standards guaranteed for 5 years. 

Base and slides molded from Bakelite. Each 
slide contains 9 standards covering 1.6 pH units. 
Works on slide principle. No loose standards to 
handle. Loss or breakage of standards or error 
due to reading standards incorrectly, eliminated. 


Price complete, F.O.B. Balto........... $40.00 
Modern pH and Chlorine Control, 


a 54-page handbook containing descriptions of all our 
equipment, a simple explanation of pH control, and its 
practical application to numerous problems, sent free on 
request. 


W. A. TAYLOR & CO., INC: 
872 Linden Ave. Baltimore, Md. 
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CAN WE HELP 
YOU? 


On other pages in this issue you will find described 
new and improved equipment, etc., as well as reviews 
of recent trade literature received by us. By request- 
ing the literature described you will be able to keep 
your catalog file complete and up to date. 








To our readers desiring additional help or informa- 
tion we will be glad to assist you in securing more 
complete information or data on any equipment or 
product you need. Use the convenient blank below 
—no cost or obligation. 





WATER WORKS & SEWERAGE, 
155 East 44th Street, New York, N. Y. 


Gentlemen:—We are interested in the following items and would appreciate your assistance in securing 


more complete information. 
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Finesse in Swimming Pool Operation with * 


Exact and independent con- 
trol of each chemical used in 
swimming pool water is pos- 
sible with Triplex Chlor-O- 
Feeder illustrated. Each chemi- 
cal may be separately adjusted 


* CHLOR - 0 - FEEDERS! 


to required dosage. 





Triplex Chlor-O-Feeder vestigating. 


% PROPORTIONEERS % Inc. 


Associated with Builders Iron Foundry 
9 N. Codding Street Providence, R. I. 


This COSTS LESS but IS 
WORTH MORE than other 
devices, as it permits greater 
accuracy of control. Worth in- 




















GRUENDLER 


CRUSHERS 


For Disposal of Sewerage, Sludge, 
Screenings and Garbage 
Gruendler Shredders handle sludge and screenings so 


that 100% will pass bar screen. 

Gruendler Garbage Shredders in any capacity for han- 
dling rubbish and garbage for incinerators or to be used 
as fuel in power plant and for disposal through sewer- 
age system. 


GRUENDLER CRUSHER 
& PULVERIZER CO. 


Dept. S, 2915 N. Market St., St. Louis, Mo. 
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WILSON 


Hypochlorinator and Chemical Feeder 
Type MD, for Feeding Chiorine, 
Ammonia, Alkalis, Ete. 

Illustrating a Wilson Constant 
Rate Pressure Feeder motor 
driven. Will feed up to 150 Ibs. 
of available chlorine in twenty- 
four hours. Furnished with dia- 
phragm pump for pressures up 
to 65 lbs. or with plunger-type 
pump for pressures up to 150 
Ibs. Single, duplex, triplex and 
quadruplex. Special types for 
swimming povuls, and also an- 
nouncing a new line of low- 
priced feeders for private home 
and camp water supplies. 


Manufactured by 


WILSON CHEMICAL FEEDERS, Inc. 


110 Washington Street 
Buffalo, N. Y. 








ONLY GLASS STANDARDS 
H arealways ACCURATE 
Noted authorities and all leading firms of 


non-fading, and, therefore, permanently reli- 
CHLORINE able, glass standards et “tener Hellige 











AND the water supply field are using the Hellige 


Comparators as they offer exclusive features 
CONTROL and unequalled advantages. More than 500,- 
000 standards now in use. Approved and 
highly recommended. One apparatus for 
chlorine, pH control, and many other popular 
tests. 





Write today for detailed information. 


SH ELLIGE., Inc. 


3702 Northern Blvd., Long Island City, N.Y. 























THE BILTMORE HOTEL 


Los Angeles, California 


Located Downtown 
* 
1500 ROOMS 


Clerks on Every Floor 
® 


Sensible Prices: 


Singles . . . .$3.50 up 
Doubles . . .$5.00 up 





Visit the 


RENDEZVOUS 


A Night Club in the Afternoon 
and the 


FAMOUS BILTMORE BOWL 
Two Floor Shows Nightly 


Excellent Service Exceptional Cuisine 





The Biltmore has facilities for your every need. 





Water Control Equipment 





You will be interested in the complete line 
offered by MUELLER. Write for catalogs 


of the equipment in which you are in- 


terested. 
MUELLER CO. . . Decatur, Ill. 
Factories: Decatur, Ill.; Chattanooga, Tenn.; Los Angeles, 


Calif.; Sarnia, Ont. 


Branches: New York and San Francisco 



































~~Pressure : Sewer : Culvert : Subaqueous. 


— 


IOCK JOINT REINFORCED CONCRETE PIPE 
LOCK JOINT PIPE CO. Est. 1905. Ampere, N. j 
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SAYS ONE SUPERINTENDENT TO ANOTHER: 












JIM, YOU CER- 
TAINLY ARE GET- ALUM DOES 
TING NICE LOOK- COAGULATE 
ING FLOC, THERE. WELL. 







YES, BLACK 




















PHIPPS & BIRD LABORATORY MIXER 











These are the standard units: 


Four unit size Six unit size information. 


The Phipps & Bird Mixer is designed for alum floc formation de- ” 
termination in treated water. The speed of the paddles may be ctlv ate lu 
varied from 15 r.p.m. to 110 r.p.m. orp 
o 


Three unit size Five unit size @ Write for complete Main Office: 80 BROAD STREET ® NEW YORK 








PHIPPS & BIRD, INC., 915 E. Cary Street, Richmond, Va. 
Manufacturers of the Phipps & Bird Solution Feeder and other 









special equipment for water works service. 




















Boiler Feed Water Control 





Arrowhead Grating & Treads 


Use LAMOTTE EQUIPMENT for Engineers’ Handbook sent on request. 


pH Control--Residual Chlorine Control ARROWHEAD IRON WORKS, Inc. 
431 W. Sth St., Kansas City, Mo. 





LAMOTTE CHEMICAL PRODUCTS CO. 
442 Light Street, Baltimore, Md. 















STREET, SEWER AND WATER CASTINGS 


Made of wear-resisting chilled iron in various 
styles, sizes and weights. 


Write for Catalog and Prices 


SOUTH BEND FOUNDRY CO. 


Gray Iron and Semi-Steel Castings SOUTH BEND, INDIANA 











% Works Co., Inc. 





passers is important. It is equally important 

at the water itself be guarded from pollution, 
Both are economically and unfailingly accom. 
plished by Stewart Fences. Send for catalog. 


The Stewart Iron 


|e: protect Water Works property from tres. 





328 Stewart Block, 
Cincinnati, Ohio 
(1886—Golden 
Anniversary—1936 ) 






















CAST IRON PIPE 


2,000 tons used 36”-48” Bell & Spigot—12-foot lengths, 
special price $20.00 net ton, F. O. B. Kansas City. Can 
make immediate delivery. Wire, write or "phone Sonken- 
Galamba Corporation, 64 North 2nd Street, Kansas City, 
Kansas, L.D. 23. 

















EDSON’S NEW HAND PUMP 


Smallest Diaphram Pump Made. 
oom Discharge. Capacity 1400 G.P.H. Weight 
8. 


THE EDSON CORP’N, 49 “D” Street 


NEW YORK: 142 Ashland Pl, Brooklyn 


Catalog ‘“‘T’’ Gives Full Data, Also Edson Hand and Power 


2” Suction 


So. Boston, Mass. 


CHICAGO; 1064 Peoples Gas Building 





Pumps, Suction Hose and Pump Accessories 





































































SANITARY, HYDRAULIC AND STRUC- 
TURAL ENGINEER — Graduate Engi- ~ 
neer, B. Sc. 1927, M. Sc. 1932. Age 33, POSITIONS WANTED 
married. Nine years’ experience in de- This department has been started 
sign and construction of tunnels, sewage : . 
and water treatment plants. Now em- as a service to those in ed Water 
ployed but project about completed. Works and Sewerage Fields. We 
Available at once. Location preferably hope they will make use of it. The 
west or midwest. Best references. Ad- . ° : 
dress K. M. C., care Water Works and notices are inserted without charge. 
Sewerage, 400 West Madison St., Chi- 











cago, Ill 


WATER WORKS SUPT.; 20 years’ experi- 
ence in municipal work, 10 years as water 
works supt. in a New York State city, 





SANITARY ENGINEER-CHEMIST: Grad- 
uate Sanitary Engineer (M. S. degree) 
with eight years’ experience in water 
works and sewerage operation; and an- 


wants similar position. References sup- : - . . “ 
plied. Available at once. Address A. D. lysis of + ag ve Eng Ry. na 
H., care Water Works and Sewerage, 400 ating position in wate Hh tat A 
West Madison St., Chicago, III field; preferably in Southern states. ge 
5a Pram smite os ee : 30, married and now employed. Address 





CHEMIC ; car admaaieaa 3 ‘A. U.. % WATER WORKS AND SEW- 
CHEMICAL AND SANITARY ENGINEER: AR LGE’ 155 ‘Hast 44th St. N.Y. C. 


30, married. M.I.T. graduate. Nine years’ 
local and foreign experience. Design, 
construction and operation of public and 
industrial water purification plants. Iron 





IVIL. ENGINEER: traduate engineer 


~ 








removal. Waste disposal. Bacteriologist. with law training. Eleven years’ broad 
Good record, excellent references. Now experience in engineering and business 
employed. Location immaterial. Address administration, including highway con- 
J. E. K., Water Works & Sewerage, 155 struction and maintenance, waterworks 
East 44th 8St.. N. Y. C. construction and operation and RR main- 
tenance of way. At present engaged as 
WATER WORKS SUPT.—Graduate Cornell waterworks superintendent in a city of 
Civil Engineer, 30 years’ experience in 10,000 but desires connection with a live 
municipal work and 5 years as water enterprise where engineering, executive 
works supt. in midwestern city, seeks and law training and experience will be 
similar position. References supplied. of value. Age 32. Married. Will go any- 
Available at once. Address E. M. S., % where but prefer West coast. Address: 
Water Works and Sewerage, 400 West “A. K. O.,’’ % Water Works and Sewer- 
Madison St., Chicago, Ill. age, 155 East 44th St., New York City. 
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SANITARY ENGINEER: Rutgers gradu- 
ate 1936. Desires position for experience 
in Sanitary Engineering. Salary and lo- 
cation immaterial. Age 23. Address 
L. W. R., % Water Works and Sewer- 
age, 155 East 44th St., New York City. 





SANITARY ENGINEER: Age 27. Married. 
M. I. T. graduate. Two years’ experi- 
ence in water works, water main layout 
and job cost estimating. Has had suc- 
cessful experience in water waste sur- 
vey work as engineer in charge. Now 
employed but desires better opportunity 
in this type of work. Best references. 
Location immaterial. Address T. A. L., 
care Water Works and Sewerage, 155 E. 
44th St., New York City. 





SANITARY ENGINEER—B. 5S. Pennsyl- 
vania State College, 1935. Interested in 
any position in sanitary engineering. 
Four years’ experience in pipe work be- 
fore attending college. Temporary work 
since graduating. References furnished 
on request. Available immediately. Ad- 
dress W. M., % Water Works and Sewer- 
age, 400 W. Madison St., Chicago, Ill. 





GRADUATE MECHANICAL ENGINEER: 
Two degrees. Thirty-one years of age, 
married. Seven years’ experience in 
water works construction and manage- 
ment. Past two years as Supt. of Water 
Works in a city of 70,000. References as 
to character and ability furnished upon 
request. Available immediately. Address 
“R. P.,”” Water Works and. Sewerage, 155 
East 44th Street, New York. N. Y. 



























| Pipe Jointing Troubles Take a Holiday 


The remarkable advantages of MINERALEAD are not 
limited to the laying @ They extend into the pipe service 
@ MINERALEAD joins mains carried over bridges where 
heavy traffic prevails 24 hours a day—and others covered 
and uncovered constantly by ocean tides @ When MIN- 
ERALEAD is used jointing troubles take an extended hol- 
iday @ For easier laying, tighter joints, longer service ... 
let us tell you more about 





The ATLAS MINERAL PRODUCTS COMPANY of Pa. 
MERTZTOWN - - - - - PENNSYLVANIA 





The Valyt 





























TEND SCORING 














Chicago Rawhide 
Hydraulic 















Save shafts, save labor with Mabb’s Type 
Chicago Rawhide braided (Hydraulic) : 
packing that never hardens —retains its Packing 
natural oil, never heats—is self lubricating 

and contains no grit like hemp, flax, etc.; (MABB’S TYPE) 
is self-flushing. Good to the last stand 

—just add more. None to = < j 

pull out or throw away, 
hence more economical 
than the cheapest substi- 
tute packing material. 


Chicago Rawhide Mfg. Co. 


1283 Elston Avenue: 
Chicago, U.S.A. 
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The ideal fitting for installing meters 
in basements. A real investment in 
service and satisfaction. Includes a 
high grade compression 
valve for shutting off 
back water and for cus- 
tomer convenience, 





Write for catalog. 


THE FORD METER BOX CO. 


WABASH, INDIANA, JU. S. A. 
SETTING AND TESTING EQUIPMENT FOR WATER METERS 





























. ROBERTS 
FILTER MANUFACTURING CO. 
607 Columbia Ave., Darby, Penna. 


Manufacturers of Pressure and Gravity Type 
Water Filters and Specialties for Water Puri- 
fication and Sewage Treatment Plants. 


We contract for complete installation of me- 
chanical and hydraulic equipment in all forms 
of Water Filtration Plants, Sewage Disposal 
Plants and Pumping Stations. 


Write us concerning your Sanitary Problems. 
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Alvord, Burdick & 


Nicholas S. Hill, Jr. 








i cicnenes Chester, Campbell, Davis 

Engineers & Bankson p 

John W. Alvord, Charles B. The Chester Engineers 

Burdick, Louis R. Howson, Water Supply and Purifica- 

Donald H. Maxwell. tion, Sewerage and_Sewage 

Water Works, Water Purifi- Treatment, Power Develop- 

cation, Flood Relief, Sewer- — and Fy eee Valu- 

age, Sewage Disposal, Drain- ations an ates. 

age, haustiein’ Wome Gen- 717 Liberty Ave., Pittsburgh, 

eration. Pa. 

Civic Opera Building, Chi- 

——- Chicago Testing Labora- 
Black & Veatch tory, Inc. 


Consulting Engineers 
4706 Broadway 
Kansas City, Missouri 


and affiliated 





Potter, Alexander, C. E. 
Consulting Engineer Hydraulic Engineer and 
Water Supply, Sewage Dis- Sanitary Expert 

posal, Hydraulic Develop- Sewerage and Sewage Dis- 


ments, Reports, Investiga- posal, Water Supply and 
tions, , Valuations, Rates, Purification. 
Design, Construction, Opera- 50 Church St., New York. 































—_ re, See 
an iological oratories. 

112 East 19th St., New York. | Sheppard T. Powell 
Chemical Engineer : 
Treatment of Water for In- 





dustrial Uses. 







Morris Knowles, Inc. 


Chicago Paving Laboratory, 


Engineers ° 7" 
Water Supply and Purifica- — ae & Some 
tion, Sewerage and Sewage 330 N. Charles St. 

Disposal, Valuations, Labo- Baltimore, Maryland. 


ratory, City Planning. 
Pittsburgh, Pa. 


Trade Waste Investigations 
and Correction. 





Whitman & Howard 
Harry W. Clark 








(Est. 1869—Inc. 1924) 

Metcalf & Eddy Channing Howard 

Engineers Paul F. Howard 

Water, Sewage, Drainage, Walter A. Janvrin 

Refuse and Industrial Wastes C. Roger Pearson 

a Laboratory, Valu- Water Supply, Water Puri- 

ations. fication, Sewerage, Sewage 

Statler Bidg., Boston. Disposal, Water Front Im- 


Associate Engineers 


provements and all Munici- 





Malcolm Pirnie 
Engineer 89 Broad St., Boston, Mass. 


pal and Industrial Develop- 
ment Problems, Investiga- 
tions, Reports, Designs, Su- 
pervision, Valuations. 
































Sewerage, Sewage Disposal, Oe as i 
Water Supply, Water Puri- ag ae 
fication, Electric Lighting, Hugh W. Skidmore 
Power Plants, Valuations, Gene Abson , 
Special Investigations, Re- Materials, Processes, Struc- 
ports and Laboratory Serv- tures, Consultation ” Inspec- 
ice. “pane i j 
EB Black N . tion, Testing, Design, Re- 
A S eo. T. ee bo search, Investigation and 
F. M. Veatch E. H. Dunmire Experts gr ey 
E. L. Filby — eee 
Burns & McDonnell " 
Engineering Co. Fuller & McClintock 
Uchonnell-Smith-Baldwin- Engineers 
wambert-Timanus 
Consulting Engineers . ¥. > ro ggg 
Lyaterworks Sewerage Elmer G. Manahan 
ighting Appraisals Ernest W. Whitlock 


Rate Investigations. 

Kansas City, Mo., 107 W. 
Linwood Blvd. 

Albany, New York 


H. K. Gatley 

Sewage Treatment, Sewers, 
Waterworks, -* Purification, 
Drainage, Waste Disposal, 


Water Supply, Treatment, 








Sewerage Reports, Plans, . 

Estimates. P. a Wilson 

Supervision and Operation. Consultant in Sanitary and 
Valuation and Rates. Hydraulic Engineering. 












11 No. Pearl St. f 
Cincinnati, O. Valuations. 


Transportation Bldg. 


25 W. 48rd St., _New York, 
11 Park Place, New York mm. Ze 





ater Works Management. 
Glen Ridge, N. J. 
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Two years ago the Dorr Multdigestion 
System appeared. Today 29 installations 
are in use or on order, designed to serve a 
contributing population of 971,000 persons. 


For such rapid acceptance as this there 
must be a reason—an economic reason that 
stands up under careful engineering analy- 
sis. 29 municipalities and as many ex- 
perienced engineers could not otherwise 
have been won to a sludge digestion tech- 
nique unheard of two years ago. 

Den Malidiersine Sasivn in bachguont: In the Dorr Multdigestion System the following are positively 


Dorr Clarifiers in foreground. 








assured. 
Cities Using Dorr Homogeneous Heated Sludge 
Multdigestion Systems 1. Efficient heating of a uniform, homogeneous sludge under closely 
: Attente. Ga. controlled conditions in the primary tank during the initial period of 
Austin, Tex. rapid liquefaction and gasification. 


Battle Creek, Mich. 
Cedarhurst, L. I. 


Seana: Maite Ubi Harmless Supernatant 


Dixon, III. 2. Stratification of the sludge in the secondary tank during the final 
Edwardsville, Ill. or storage period to yield a clear, harmless supernatant liquid for return 
Eldorado, Kans. to process and a dense, well-thickened sludge for filtration, incineration 
seca "4 or drying on beds. 

Fergus Falls, Minn. 

Grand Forks, N. D. Self-Contained Gas Holder 


Grand Island, Neb. 


Hutchinson, Kans. 3. A self-contained gas holder, safeguarded against explosive hazards, 


lowa City, lowa eliminating separate gasometers. 

Kokomo, Indiana 

page The Dorr Multdigestion System assures a more completely 

ansfield, io . . 

Monroe, Mich. digested sludge, greater gas production per pound of dry solids, 
) Natal, Brazil less explosion hazard and better overall appearance. 
} Phoenix, Ariz. 
: Rahway Valley, N. J. 

San Mateo, Cal. 


: Santa Clara, Cal. 
Sheboygan, Wis. 

















’ Storm Lake, lowa 
Topeka, Kansas Let us confer with you on your sludge digestion problem 
Weyburn, Sask. and submit recommendations on the type of Dorr System 
Yakima, Washington best suited to your conditions. 


\ r 


THE DORR COMPANY 'c. 


ENGINEERS °« 570 Lexington Ave., New York 


CHICAGO * TORONTO 3 DENVER e LOS ANGELES & ATLANTA 


DORR TECHNICAL SERVICES AND EQUIPMENT ARE AVAILABLE FROM THE FOLLOWING COMPANIES 


HOLLAND: Dorr-Oliver N. V. The Hague ENGLAND: Dorr-Oliver Company Ltd., London JAPAN: Andrews & George Co. Inc., Tokio 
FRANCE: Soe. Dorr-Oliver, Paris AUSTRALIA: Crossle & Duffy Pty. Ltd., Melbourne ARGENTINA: Luis Fiore, Buenos Aires 
GERMANY: Dorr Gesellschaft, m. b. H. Berlin SOUTH AFRICA: Edward L. Bateman Pty. Ltd., Johannesburg BRAZIL: Oscar Taves & Co., Rio de Janeiro 
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THE CHLORINATION DOLLA 
MUST DY eemanene 


OT only for today but for tomorrow—for years of tomorrows 
N —dependability is essential to chlorination. Protection of 
Public Health by the chlorination of water or sewage allows no 
halfway measures, no slipshod operation, no failure due to in- 


adequate equipment. 


With W&T Visible Vacuum Chlorinators, dependability is 
assured — together with accuracy, ease of control and reduced 
maintenance costs. An acknowledged leader for today, the W&T 
Visible Vacuum is also the Chlorinator of tomorrow—designed and 
built for years of accurate, unfailing, trouble-free service. 


Tomorrow's taxpayers will thank you for today's choice of 
W &T Visible Vacuum Chlorinators. 


Ask for technical publications 38, 157, 158 


WALLACE & TIERNAN CO. Inc. 


Manufacturers of Chlorine and Ammonia Control Apparatus 
NEWARK, NEW JERSEY * BRANCHES IN PRINCIPAL CITIES 


THE ONLY SAFE WATER IS A STERILIZED WATE 








